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{ — Tue demand for large Timken tapered roller bearings 
has been growir g steadily for over 30 years. To help to meet this 
demand, it was decided Sim~years ago to build a new factory at 
Daventry for the manufacture nrge bearings only, and this 


actory_was very quickly in full £ 


~, 


This illustration shows the grit 
special heat treatment of tl¥ 
forging. Part of this bearing is 
outside diameter, 37 ins. boré 


Division of The Timken 


Roller Bearing Company. rings manufactured in 


England, Australia, Brazil, 


oye 


REGISTERED TRADE-MARK 


taperec aller bearings 
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high lorque 


k__—and high torque, high ship 


“ENGLISH ELECTRIC’ now offer on short delivery high torque totally-enclosed fan-cooled 






motors, high torque ventilated motors, and—for high inertia machines such as drop 
Stamps and presses—high torque, high slip ventilated motors. 


TOTALLY-ENCLOSED FAN-COOLED VENTILATED DRIP-PROOF 


to B.S.2083 to B.S.2960 

@ foot- or flange-mounted @ Class *E° insulation to B.S. 2613 1957 

@ Developed especially for duty in @ foot-, flange- or skirt-mounted 
atmospheres laden with dust and dirt @ Drip-proof in any position 





Send for full information to: 


QUICK DELIVERY The ENGLISH ELectric Co. Ltd., 


Industrial Motor Works, Bradford. 


ENGLISH ELECTRIC 


high torque industrial motors 









THe ENGLISH ELECTRIC COMPANY LiMITED, Marcont HOUSE, STRAND, LONDON, W.C.2 


WORKS STAFFORD PRESTON . RUGBY BRADFORD LIVERPOOL ACCRINGTON 
0Mm.78 
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The hook of the 175 ton 
‘traveller’ in our new turbine 
shop at Hartlepool. Here 

we can build, to Brown Boveri 
design, the largest turbo- 
alternators yet envisaged. 

At Hartlepool we, of course, 
also build small turbines, and 
many other things besides: 
industrial turbo-alternators 
down to 500 kW, gas turbires, 
axial and centrifugal blov ers 
and exhausters, water-tube . 
boilers of Foster-Wheeler 
design, Economic type boilers, 
feed heaters, condensers, 
rotary cooling-water 
strainers, etc... in fact all 
the major equipment 

of a power station. 





—_ 


A pny 





RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


A member of THE RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of: 





THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE GLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


} BICHARDSONS WESTGARTH (Hartlepool) LTD., HARTLEPOOL, CO. DURHAM 
and at 58 Victoria Street, London, S.W.1. 59 Mosley Street, Manchester, 2. 75 Buchanan Street, Glasgow, C.1 
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COPY-NIBBLE 


all the blanks you can’t stamp out 


Many blanking or punching jobs are 
too costly for press and tools ; area too 
big or too few off, so the ideal method is 
copy-nibbling to cut internal and external 
shapes with no extra tools; each one a 
facsimile of the last—from one master 
shape. Circular blanks and circular or 
rectangular cut-outs require no master, 
just make use of the ingenious system of 
movement and co-ordinate scales in- 
corporated in the machines. Three 
Trumpf models to cut up to 0°16 in. 
thick (32 tons tensile) and up to 23} in. 
diameter. 

Fuller details from U.K. agents 

can save you worry and expense. 


Excellent terms: monthly account, hire 
purchase or The F J E Machine Hire Pian. 





EDWARDS HOUSE, 359-361 EUSTON RD., LONDON, N.W.1 





Phones: EUSton 468! (7 lines) 377! (4 lines) Grams: Bescotools London NW! 
LANSDOWNE HOUSE, 41 WATER ST., BIRMINGHAM, 3 
Phones: CENtral 7606-8 Grams: Bescotools Birmingham 3 
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HOPKINSONS’ 
SOOT 
BLOWERS 





The above photograph shows one of Hopkinsons’ 





long retracting soot blowers, with a travel of 36 feet. 
Blowers of this design are on order for the largest 
single-furnace boiler in the world, at Thorpe Marsh FOR THE 


Power Station near Doncaster. LARGEST BOILER 


Hopkinsons’ soot blowers are standardised to suit 


all types of boiler installations. IN THE WORLD 





) HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE: 34 NORFOLK STREET STRAND W.C.2 
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‘T’ Type 
Exhauster- 


Collector 





units will 
















settle your 
DUST PROBLEM 


Apply ‘T’ type units to your grinders, 


polishers or other dust creating machines and 











at once you'll see the difference. You solve 
your dust problem immediately. The ‘T’ type 
unit is completely self-contained, portable 
and space saving. It embodies a highly 
efficient motor-driven fan which sucks in dust 
laden air through filters and discharges dust 
free air from an outlet at the top of the unit. 


Operation is simple. With suction pipe fitted 


AVAILABLE 






and electric supply connected, the unit is 
ready for work. Cleaning the filters and 


emptying the dust tray takes only a few 








minutes. 


lf you want to know more about *T” type units, 


publication No. 16/1 gives full details. Write now. 


KEITH BLACKMAN LTD 
LONDON 


Fan Makers since 1883 


MILL MEAD ROAD N.17 





sineieaien en siaieraemeaaal 
TA 9754 33 
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R ADY 
roller 
shutters 



















sliding 
shutter 
doors 


rolling 
orilles 


for 
every opening 


THE DOORS COMMANDING THE WORLD’S LARGEST SALE 
Send for Illustrated leaflets 35/SDG 
G. Brady & Company Limited, Manchester 4. Telephone COLlyhurst 2797/8/9 and at 
London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kong. 
BRADY FOR EVERY OPENING : BRADY ROLLING DOORS IN STEEL, WOOD 
AND ALUMINIUM ° SLIDING SHUTTER DOORS ° GRILLES IN STEEL, 
ALUMINIUM OR NYLON - UP AND OVER DOORS «: FIREPROOF DOORS 
COLLAPSIBLE GATES SLIDING DOOR GEAR - RUBBER DOORS 
ORNAMENTAL IRONWORK ~ ALSO MANUFACTURERS OF BRADY LIFTS. 
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Brush motor designed for pump drive with very heavy down-thrust loading. 


Exhaustive endurance tests have proved the 
outstanding reliability of these Brush Water 
Pump Drive Motors. 


For boiler feed and. water circulating pumps, 
I. D. and F. D. fan and other auxiliary driving 
motors—specify Brush. 


Botler House feed water pump drive motor. 


SL 





BRUSH ROTATING MACHINES 


For further details apply to: 





BRUSH ELECTRICAL ENGINEERING CO. LTD. LOUGHBOROUGH ENGLAND i (Member of the Hawker Siddeley Group) 
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Industrial demands become more and more exacting. 
Better correlation of ideas and facts about new 
materials is long overdue. The Engineering 

Materials and Design Exhibition wi!l enable 
engineering designers to examine a wide variety of 
new components, materials, and design ideas . . . many 
of which meet the new demands and solve old problems. 
Concurrently with the Exhibition and in the same 
building, the journal Engineering Materials & Design 

is sponsoring a Conference at which many leading 
authorities will speak. The occasion will provide a 
unique opportunity for exchange of information on a 
wide range of engineering problems and applications. 
































EXHIBITS INCLUDE: 







Acid resisting materials Conduits 

Alloys Corrosion resisting materials 
Anodes and salts Fibre glass 

Anti-friction metals Hard facing materials 
Asbestos fabrics Heat resisting materials 
Bearings Hose 

Belting Insulators 

Beryllium Metal coatings 

Brake linings Plastics 

Castings Rubber mouidings 
Ceramics Wire 





Compressed wood-fibre mouldings 





THE CONFERENCE INCLUDES THE FOLLOWING SUBJECTS: 






















Cast iron as an engineering materia; 





> V ited materials Thursday, Seals 
Sante seennetinn February 25 Pumps INDUSTRIAL & TRADE FAIRS 
Stainless steels Standards in design Bivineae 
. Safety in design 
z on enone Engineering design in Britain, rury se, R 
= Powder metallurgy Germany and Russia Sone 
i. Reinforced plastics 
oes Rubber in engineering Friday, The case for industrial design 
4s Plastics for high temperatures February 26 Industrial design in engineering 
¥ oa ee Gr naae Photo-elasticity in design 
= Fei ry 24 Dev 2 vec fluid power High pressure hydraulics 
x cores Centrifugal castings 
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* Simplifix—the sure and simple compression coupling 
Engineers 


for copper pipe. Perfect joints with almost ali kinds of tubing, 
including those with very thin walls. No work to do on the pipe. 


Qa refe r Simply tighten the nut—the anti-friction washer prevents the 
pipe twisting. Manufactured since 1930, still the best. 


Sl Of ee Li Fi X Millions in use. Made in sizes to suit tubing from }” to 2” O.D., 


in a wide range of interchangeable standard fittings. Non-standard 
fittings also made to order. Let us send you the Simplifix catalogue. 


t h e foo i p roof The illustration shows centrifugal machines at the Plaistow Wharf Sugar Refinery 
of Tate and Lyle Ltd., where large numbers of Simplifix couplings are used. 
* 
coupling 


SIMPLIFIZ COUPLINGS LTD - HARGRAVE ROAD 
IMPLIFIX MAIDENHEAD - BERKS - TEL: MAIDENHEAD 51® 
A member of the ALENCO Group of Companies 
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AUTOMATIC FLASH WELDING MACHINES 


Aseasvets fully automatic flash welders are designed for special purpose require- 
ments as well as for normal applications. 

The machine illustrated is specially produced for tube systems and includes 
automatic internal flash and upset reduction in preformed tube elements. 
Elements with tube spacings down to }” can be welded in these machines which 
are suitable for M.S., Cr. Mo., stainless steel etc. 

Our automatic flash welders are all complete with hydraulic clamping equip- 
ment, motor operated pre-heating, flashing and upsetting. Boiler tube elements 
welded in these machines have been 


approved by the leading boiler insur- AS Er AWE LD 


ance companies. — s$€ ASVETS———_—_ 

















A 
consult FULLER 


7 ate \ 





Sole U.K. representatives for ASEA, Sweden: Telephone: LARkswood 2350 
FULLER ELECTRIC LTD - FULBOURNE ROAD - LONDON E17 Also at Birmingham, Glasgow and Manchester 
A member of the Hawker Siddeley Group 
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HEAVY CAPITAL EQUIPMENT 


/ a * 
v4 
f gf: q 


Fabricating 





















Machining 
as [ $ 
z - - a ? “ 
Casting ey Yas: | : 











Write for further details 


m POWER -GA&GROUse, 
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COMPLETE 


MECHANICAL HANDLING PLANTS 
AND CHAINS 


3.1 ratio No. 170 
pintle chain driving 
a horizontal drag 
link conveyor from 
the headshaft of a 
vertical cased 
bucket elevator. 


EWART CHAINBELT 
CO LTD-DERBY-ENGLAND 


Telephone: DERBY 4545! 
Telegrams: CHAINBELT, DERBY 
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COLD ROLLED 
STEEL STRIP 


High Strain Carbon Steel Wires. 


Bright Steel Bars. 


STAINLESS STEEL AND HIGH 
STRAIN CARBON STEEL WIRES 





STAINLESS STEEL STRIP 


Cold Rolled Strip. 


Stainless Steel Wire. 


Strip. 


~ 


~~ 
w 
RS) 
~ 
Y 
w“ 
” 
a 
_ 
= 
S 
7 
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BRIGHT STEEL BARS 


Arthur Lee & Sons Ltd., Trubrite Steel Works, Meadow Hall, Sheffield. 


Telephone: Sheffield 387272 


London Temple Bar 7187/8 Birmingham Central 6801/2 
Enter No. 111 on reply card 
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LamrTorReavuE VALWE CONTROLS 


KamxrTormawst VALVE CONTROLS LTD. Newbury, Berkshire. Telephone: Newbury 1701 
An associate company of Opperman Gears Limited, 
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This 


pump Is 


priceless 


Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 


ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps . . . automatically reversible 
pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 
Tel: Delph 424 (5 lines) Telegrams : Supermeter. Dobcross 
EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 
Grosvenor Gardens, London, S W.1. 
Tel: SLOANE 0111/4 Cables | DISC, London 
A Parkinson Cowan Company 
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This Is 
PVE SriglGiE: 


EVUROPE’S MOST 
PsN w)'/.\, [oj = ee] 
eT tN a od 3 4 


SPEED. The approach stroke of the PRESTIGE 200 ton 
open gap press is 180 inches per minute. Pressings on all 
rams 30 inches per minute and the speed of the return is 
210 inches per minute. 

VERSATILITY. The main ram can be cut out and side rams 
used for light pressings—at 180 inches per minute. While 
the principles of the press remain standard the design can 
accommodate variations in depth of throat, size of table and 
platen, length of stroke and in speed according to require- 
ment. Up-stroking and down-stroking limit valves can be 
fitted. 

SIMPLE OPERATION. The constant pressure cycle gives 
automatic return of rams to preset position. Control is by 
hand, foot lever or push button. A variable pressure ad- 
mission valve allows main ram to be brought in at any 
preset pressure. 

FEATURES. TOWLER electraulic pumping equipment is 
employed. The PRESTIGE is extremely robust, of heavy 
welded steel construction and designed to withstand maxi- 
mum loads with minimum deflections. 


MANUFACTURED BY 


WILLIAM JONES LTD 


ADAM HOUSE, 1, FITZROY SQUARE, LONDON, W.1 
TELEPHONE: EUS 7871 (7 lines) 


For full details of 100, 200 and 300 ton open gap presses, 
write for leaflet PG1. 
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‘PALNUT? 


(REGD, TRADE MARK) 


SAFETY LOCK WASHERS 


ECONOMICALLY AND EFFICIENTLY DEFY VIBRATION 


BY COURTESY OF BRITISH RAILWAYS, SOUTHERN REGION. WE SHOW BELOW A 
‘PALNUT’ FITTED TO THE ROOF OF A MAIN LINE DIESEL LOCOMOTIVE. 


BRA 











LOOSE NUTS LOSE MONEY Bo E LEVAN J A aie 


wih PIVOTED SHOES 


for easy adjustment & even wear 





* Thrustor operated 
* Solenoid operated A.C. & D.C. 
* Hydraulically operated 





Dustproof, flameproof, weatherproof 


ELLISTON, EVANS & JACKSON LTD 


LONDON & BRIDGWATER 


KES 


etc 
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We are sure that the ‘PALNUT’ Safety Lock Washer can and will 


hen your son joins you 
in business... 


be of service to you—give us a chance to prove it. 
Y —the boy has a great deal to learn, soma, ae he pag over pepe | ley Shy ae a 
F ¢ ® new meaning now in the ‘and Son’ in the name of your ave you re, 
Available in all threads from 6 B.A. to 3” B.S.F. ‘ PALNUTS eee, ee ee time anything happen to you? Wouldn't it be @ wise precaution 
give a guaranteed and easily inspected lock. Function on to take out a Business Protection Policy, just in case ? 
short bolt lengths and dispense with all need for drilling Confederation Life really understand the needs of people like you with family businesses. 
or distortion of thread. You'll find their terms and benefits are first class. 


y wri he ide? 
NATIONAL PHYSICAL LABORATORY TESTED wan ee eee ee eens 














THE GREATER THE VIBRATION THE TIGHTER THE GRIP Confe der ret ic On 
newer ere apply (Incorporated in Canada in 187! as a Limited Company). Assets aver £1! 37,000,000 
THE PALNUT COMPANY LTD. | /iisuseenssees 
Please send without obii , details of your 
(Est. 1919) BUSINESS PROTECTI N plan. 
Telegrams ; PALNUT HOVE, Tele : 70427. PEN ARNIS CE A! EE RAE O Ts MIRE 2 
E.6. kA EN 
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Pietures to Ponder O- 


A BARIMAR Scientific Welding job that was 
“a tour de force” 


Barimar has shown many striking illustrations of “ difficult”’’ scientific 
welding repairs, but these two pictures are outstanding in many respects. 
One of two side castings of a multi-colour printing machine is illustrated 
“before and after repair”. The other side casting of 
the machine was fractured in the same way and each 
weighed three tons. They were IIft. in 
diameter; the metal at the fractured place 
being five inches thick. 


Extraordinary care and the utmost accuracy were 
vital in the welding of cach damaged member to 
ensure that there would not be the 
‘ : minutest discrepancy in ‘colour 
| ' vd register" in the repaired Print- 
4 *% ing Machine. So, prior to 
' welding, Barimar “‘set-up"’ the 
broken portions with meticulous 


TWO 


REPAIRED 
BY 
BARIMAR 






















7 





Precision and maintained per- § 
; fect alignment throughout the & 
entire welding operations, The 
, repairs to the two Printing 
Machine Castings were com- 
pleted within a week, and sur- 
passed even the owner's most 
sanguine expectations. 

Tagged with the famous 
Barimar Money-back Guarantec, 
this job was yet another tribute 
to the unique resources and 
facilities of 

* The Pioneer House 

of SCIENTIFIC Welding” 
ALL BROKEN PARTS which are transportable must be sent CARRIAGE PAID or 


delivered to the nearest Barimar Branch. Please remove all fittings and post letter advising dispatch. 
When it is impossible to transport the damaged machinery, Barimar experts will operate ON THE SPOT. 


Barimar House, 22-24 Peterborough Rd., FULHAM, LONDON, S.W.7 
R Telephones: RENown 2147-2148; (Night), 2148 Telegrams: ‘‘Bariquamar, Walgreen, London.” 


TTD. BRANCH ADDRESSES; 


» C.2: 134 West George Lane. Telephone: Central 4709 
















BIRMINGHAM 12: 116-117 Charles Henry em rae: Midland 2696 NEWCASTLE UPON TYNE, !: 64-66 The Close. Telephone: 


BROKEN | 
IN TWO 


21055 





























BARIMAR—The World’s Scientific Welding Engineers 
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THE SAME HIGH STANDARD 


hut cott 14 dower 


New methods and improved production facilities have enabled us to reduce 
prices of Mild Steel Plate Type Flanges. A full range, up to and including 
6” N/B size, for pressures of 50 p.s.i. to 450 p.s.i., AVAILABLE FROM STOCK. 
Flanges also manufactured to customers’ specification. All Flanges supplied 
with Rust-resistant coating. Full details available on request. 












HARVEY MACHINE SHOP FACILITIES: In addition to Flange production, 
we have an extensive machine shop section for machining and fitting individual 
items or complete assemblies and machines; together with facilities for 
grinding (cylindrical and surface), fabrication and stress-relieving. 





G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, §8.E.?7. Telephone: GREenwich 3232 (22 lines) 








E/2 
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I'll swop you 


my Swallowglide 





for your 





Uniglide 









NO! That can’t be done. Harland Swallow- 
glide and Harland Uniglide pumpsets are 
NOT interchangeable—each is built for a 
specific duty. Uniglides are for handling 
usually clean water, whilst Swallowglides 
are for pumping slurries, sludges and solids 
in suspension. 
But you will be glad you changed to 
Harland pumpsets. You have purchased 
reliability, efficiency, easy maintenance 
and a first rate overall engineering service. 
Swallowglides can be mounted vertically 
or horizontally. The impeller is designed 
to be unchokeable. They handle sewage, 
effluents, waste fibrous materials, offals 
and pulps, sweepings, syrups, oils and 
greases, potatoes and peas, and sludges 
and slurries of all kinds. 
Uniglides are single stage pumps designed 
for maintained maximum efficiency and 
reliability. All rotating parts are dynamic- 
ally and statically balanced, ensuring 
smooth running and long life. The casings 
are split horizontally with suction and 
delivery branches formed in the lower half. 
This feature, and split glands, facilitate 
maintenance. 
For more specific information ask for these 
leaflets :—Uniglide - No. 110/1. 
Swallowglide No. 180/1. 


HARLAND 





pumps 


THE HARLAND ENGINEERING CO. LIMITED 


ALLOA SCOTLAND Phone Alloa 390 


London Office: Harland House 20 Park Street London W1. Phone Grosvenor 1221. Branches: Bristol 
Glasgow Leeds Timperley (Cheshire) Newcastle-upon-Tyne Nottingham Wolverhampton and overseas 


Gt. 
Enter No. 171 on reply card 








ARE YOU 
HAMSTRUNG 
BY AN INFLEXIBLE 
SYSTEM? 


> 








Well, at times, who is not ? Nothing is more exasperating 
than a multitude of pro-forma which have to be completed 
before you can get on with the job or lay your hands on the 
materials. How can a man think for himself or act with 
initiative in a moment of crisis if he is hamstrung by an 
inflexible system ? 

Paperwork is essential—we all know—but it must be made 
to work for you by simplifying the job rather than complica- 
ting it by making more work for you. 

So many Production and Works Managers find themselves 
in the latter unhappy position. Well meaning attempts to 
short-circuit the system inevitably cause more confusion. All 
this is so unnecessary when a simple method could give the 
same degree of control with much more flexibility. 


WHAT CAN YOU DO ABOUT IT? 


As an engineer, your main interest is in design and produc- 
tion and it would therefore be unreasonable to assume that 
you should be an expert on all aspects of Organisation and 
Methods. With this in mind we have recently undertaken to 
give a free O. & M. Advisory Service on all aspects of factory 
and office administration. 

This means that a trained Shannon Consultant will analyse 
your system with you, and advise you quite freely and with- 
out obligation on the means necessary to simplify it. He 
may not be a trained engineer, but his wide experience of 
similar problems is invaluable. You may be sure that you 
and he together will find a solution to suit your particular 
needs. 

If you attach the coupon to your letterheading, we shall 
be pleased to. tell you more about this free service. 


THE SHANNON LTD. 
| 76 SHANNON CORNER, NEW MALDEN, SURREY 


| Please send me details of your free O & M advisory service. 














Enter No. 172 on reply card 


ion cdhaniotaie aabeoer-aaeecuedenreeaaanan 


en eae 


ina FRR BB 





CALLON UF 
FOR 


FABRICATIONS 






DESIGNED, DETAILED, 
FABRICATED AND 
DELIVERED TO MEET 
YOUR REQUIREMENTS 


General Fabrications in 
Mild steel and Stainless 
including Tanks, Hoppers, Chutes, 
Ducting, Chimnoys. 





Staircases, Ladders, Platforms with 
handrailing and standards. 





Small Industrial Buildings 


KINGSWINFORD 


ENGINEERING C'L: 


7 AN MA 
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COMBINED 
PLATE BENDING 
AND 
STRAIGHTENING 
ROLLS 


Our combined machines are similar 
in general construction to our well- 
known pyramid type Plate Bending 
Rolls, with the addition of a fourth 
roller for plate levelling purposes. A 
wide range of sizes is available : from 
14” to 1} plate thickness and 4’ 
to 14’ plate width. 


All rollers are of forged steel with 
large diameter journals running in 
gunmetal liners. Long machines have 
support rollers for the bottom rollers, 
to resist deflection and to enable the 
main bottom rollers to be as small in 
diameter as possible, allowing close 
bending centres to be used. On all our 
machines the bending centres are kept 
to a minimum to permit close and 
accurate work. Driving efficiency is 
also improved. 


The housings are very substantial 
with generous bearing blocks. The end 
bearing of the bending roller turns 
down (by power on the larger machines) 
and particular care is taken to guide 
this bearing block against rolling 
thrusts in the working position. The 
top roller is supported at the opposite 
end and tubes can be withdrawn very 
easily. 

The drive, except on the very largest 
machines, is by a pair of reversing coil 
clutches, giving a beautifully smooth 
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and controlled action. Roller adjust- 
ment is through a pair of similar 
clutches. The very largest machines 
have reversing motor drive, the elec- 
trical controls of which, as well as the 
clutch levers of the smaller machines, 
are brought to the best position to 
give the operator an excellent view of 
the work. 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD., 
17 Lynedoch Cresc., Glasgow, C.3. 


DOUGLAS 6856/9 


58 Victoria Street, London, S.W.1. 
VICTORIA 2106 
256 Moseley Road, Birmingham 12 
CALTHORPE 254! 
The Building Centre, Brunswick Ter., 
Leeds 2 
LEEDS 25250 
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Anderton 


A.L.D., A.R.B., LF.V. approved 


WRITE FOR DATA SHEETS TO DEPT. A.7. 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388. 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 


LONDON OFFICE: 
SICILIAN HOUSE, W.C.1I 
Tel: Holborn 5151 


CIRCLIPS 
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RESISTANCE STRAIN 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s. 6d. (Postage 6¢.) 


GAUGES 


This book deals with the construction and application of resistance strain gauges and with the 

most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 

wider application, is treated extensively, being introduced by a short exposition of the theory 

of stress and strain in a surface. 
Order your copy through your Bookseller or direct from:— 

ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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TONS OF EXPERIENCE— 
NOTHING TOO SMALL—NOTHING TOO BIG 


FROM THIS 


HANGING WEIGHT FENDERS 


The fenders shown in the photograph on right will be 
used on the new B.P. Deep Water Terminal in Angle 
Bay. The four sets will be on the two Berthing Points 
at the end of the Jetty Head which is 2,300 ft. long and 
at right angles to the shore arm which is 1,350 ft. long 
and extends in a north-easterly direction immediately 
below Popton Fort, which will be used as Administra- 
tive Offices for the B.P. Staff. 


The Fenders which are 24’ high x 4’ 6” wide x 13’ 9’ 
deep are faced with timber and are supported from 
the columns by trunnions and when filled with concrete 
can absorb the shock of tankers up to 100,000 tons 
displacement. The amount of steel in each unit is 150 
tons. You will observe, by the photograph (right), 
the size of the complete Fender Units in comparison to 
the man standing on the left-hand side. The Fenders 
will be completed well in time for the opening of the 
project, which is scheduled for June, 1960. 


The consulting ee on the project are Messrs. 
Rendell, Palmer Tritton, the Civil Engineering 





Contractors are Christiani & Nielsen Ltd. 





TO THIS 
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FABRICATIONS IN ALL STEELS FROM A FEW POUNDS UP TO 75 TONS IN WEIGHT, DESIGNERS AND 
MANUFACTURERS OF HYDRAULIC, MECHANICAL, ELECTRICAL, AND PNEUMATIC MACHINES, A.D. M.OS. 
Adm. APPROVED LISTS 


Brochure available upon request 


WELDALL & ASSEMBLY LTD. 


OLD WHARF ROAD, STOURBRIDGE, WORCS. Telephone: STOURBRIDGE 4661 


London Office : Manchester Office : 
10 NORFOLK STREET, &) TRIPLEX HOLDINGS GROUP ® 466 ROYAL EXCHANGE, 
STRAND, W.C.2 MANCHESTER 2, 
COVENT GARDEN : 0315 DEANSGATE : 5131 








M-W., 99 


Enter No. 191 on regly card 












L , 


HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 













HEAT & WEAR RESISTING UPTO 10 TONS 
alse io SPHEROIDAL GRAPHITE [ROW & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 


tVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 236! 
Enter No. 201 on reply card 


Coal — Coke — Wood or 
Oil-fired ! 




















The COLTMAN The ‘ECONOMIC’ 
‘ECONOMIC’ Boiler has many important 
constructionallowsfor and outstanding 


features including — 


speedy adaptation. 
Quick Steaming 


Possessing greater 


heating surface than city. No Brickwork 
most boilers, Thermal Setting. Economy of 
efficiency is increased. Floor Space. Accessi- 
Oil-burning units can bility giving Ease of 
be fitted for land and Maintenance. 


marine purposes, 






With Automatic Stoker or Burner fully 
complies with the Clean Air Act. 
(Feature illustration.) With “NU-WAY’ 
Fully Automatic Oil Burner. 

(inset.) With Ashwell & Nesbit Auto- 
a 6matic Coal Stoker. 


wacter W. COLTMAN & Co. (BOILERS) LTD. 
CENTRAL BOILER WORKS : LOUGHBOROUGH 


Tel: Loughborough 235! Grams: Sellers, Loughborough 
Enter No. 202 on reply card 
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WATER — GALLONS 
OF IT WHEREVER 
AND WHENEVER 
YOU WANT IT 


The most efficient way to raise 
water is with a submersible 
pump—and the best submersible 
pump is a Beresford. Rustproof, 
self-lubricating, silent and utterly 
reliable, you can install a Beresford 
pump and forget it, like thousands 
of people before you. And there’s 
a Beresford submersible pump to 
suit every need from 150 to 

100,000 g.p.h. May we send 
you a copy of leaflet PG310? 


BERESFORD 


submersible pumps 


JAMES BERESFORD & SON LTD., 


Ace Works, Kitts Green, 
Birmingham 33. STEtchford 308! 


The Cornercroft Group of Companies 


Enter No. 203 on reply card 








correr 
AND wr Low 
quone_. 


DONALD BROWN (BROWNALL) LTD. 


BROWNALL WORKS, LOWER MOSS LANE, CHESTER RD., MANCHESTER 15. 








THERE IS A 
BROWNALL 
COUPLING 

TO SATISFY 
EVERY 
REQUIREMENT 


FLARED BRASS 
COUPLINGS 


GRAMS: ‘DONABROW’ MANCHESTER 15 
Enter No. 204 on reply card 


TEL : DEAnsgate 4754/5 
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Clever stuff? 











4 
Sestessetetis 


BoTH at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 

Write or phone 

for information to: 

Non-Ferrous Metals Department 
(Division 5 ;), 

Vickers-Armstrongs (Engineers) Limited, 
Elswick Works, 


Newcastle upon Tyne. 
Telephone: 33101 


Brace extrusions by VIGEERS 


Vickers-Armstrongs (Engineers) Limited 












TGs ENI6C 
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HAYLE, CORNWALL Tel. Hayle 3213 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the: 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us to quote. 


Fuily trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Herts. 


Elektron House, Brookhill Road, New Barnet, 
Telephone: BARnet 3901/5187 
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OVERHEAD - TRAVELLERS - ELECTRIC GOLIATH 
- . MARSHALL : 

! < 

' FLEMING. |- 

™ 0 2 

m 

DELLBURN WORKS MOTHERWELL-SCOTLAND _ 
Telephone: Motherwell! 50 Telegrams: “ Deliburn”’ Motherwell 0 
LOCO STEAM: ELECTRIC GOLIATH : TRAVELLER 
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L5 Full information on request 


TAPESHEATING ELEMENTS 


Woven or Knitted Glass 





Tapes—flexible, accurate 
—for mains or low voltage 
operation. 


THOMAS FRENCH & SONS LTD. 








Fibre Electrical Heater 
CHESTER ROAD - 


MANCHESTER 15 
Enter No. 224 on reply card 



























RHODES 


HYDRAVERSAL SHEARS... 





ee «Does work of 5 machines. 


Costs less than |. 








this isn’t a ‘gimmick’ 


it’s a Shear necessity 





It seems to have become a habit to describe any 
new machine as “Revolutionary” —the word has 
lost its meaning— and most of these so-called 
revolutionary machines are the same old designs 
with a gimmick tagged on to them. This puts us 
in a quandary. For how else should we describe 
the Hydraversal Shears ? It does the work of 5 
machines, costs less than one. You can get rid 
of your plate shears, cropping shears, trimming 
shears, billet shears, slab shears —the Hy- 
draversal will do all their jobs better than they 
did .it themselves. Trim a sheet or crop a 
billet—without adjustment. You can't break it. 
The secret is the patented ‘reverse-scissor” 
action. Revolutionary ?Just a gimmick? Or,as = -+ 
we believe, a matter of intelligent simplification ? 
Plus know-how—136 years of it. 


BUILT TO THE RHODES STANDARD 


OF WAKEFIELD 








JOSEPH RHODES AND SONS LIMITED 











TELEPHONE 2786 (3 lines) 
Enter No. 225 on reply cari 


* WAKEFIELD ° 





BELLE VUE 
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He’s a casting director of many parts... 


...and the results of his work give excellent performance. the scope of the division’s resources. There is no recog- 

For, whatever casting process is required for your pro- nised technique of testing that is not used at Penistone. 
duction—cement-sand, shell-moulding or ‘lost-wax’—the team Inspection by X- and gamma-radiography, by photo-electric 
of experts at David Brown Foundries Division carries it absorptiometer and by spectrograph, are standard. Electro- 
out with supreme skill and care. magnetic flaw detection is applied to all steel castings 


There is no proven method of casting that is not within for aircraft and other special applications. 


You can SAFELY specify David Brown castings. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
An alliance of engineering specialists in gearing, machine tools, castings, automobiles and agricultural tractors and machinery. 
Foundries Division, Penistone, Nr. Sheffield. Telephone: Penistone 3311 


eee ee 
Enter No, 231 on reply card 
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BRANDED BOLTS 


Each type of Newall bolt— 





NEWALL HITENSILE 
NEWALLOY 
NEWALLASTIC 
NEWALL HI-TEM 


is branded with its own distinctive mark and 
is recognised by engineers as having ‘‘ unique”’ 


qualities. 





We shall be happy to supply any engineer designer who is interested 
with detaile of the various bolts and studs, which cover the full 


range of modern requirements. 


LOOK FOR THE NEWALL BRAND 
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INDUSTRIAL @ TRACTION GEARS 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5:1 to 50:1. 


3”, 4”, 5”, 6” and 8” Worm Gear 
Centres. 





illustrated: 
3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCE & BRAMLEY ED. 


SPECIALISTS IN POWER TRANSMISSION 


ODONTIC WORKS PHONE - STALYBRIDGE 3232-3 STALYBRIDGE 
60 Enter No. 242 on reply card 
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HIGH PRESSURE BUTTERFLY VALVES 


3" to 72" BORE - 50-125 ib. WORKING PRESSURES 
WATER - OIL - GAS - CHEMICALS. 






Throttling control combined with positive 
bubble-tight shut-off. 


Natural or synthetic rubber seating. 


Manual or automatic operation. 





SEWAGE * WATERWORKS x STEEL MILLS « 
OIL REFINERIES « AEROPHYSICS LABORATORIES x 
CHEMICAL WORKS « PAPER MILLS. 





READING - ENGLAND - Telephone 55046 (5 lines) - Telegrams: ‘CORTS, READING’ 
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TITANIUM 


Most people concerned with metals know what it is 
but not everyone is aware of what it can do. 

If you feel that you should know more about this 
light, strong and corrosion-resistant metal, 

then write for brochure on properties and forms to: 


TITANIUM METAL & ALLOYS LTD 


Sous es 2 METAL EXCHANGE BUILDINGS, LONDON E.C.3. TEL: MANSION HOUSE 4521 
messed WORKS: SHEFFIELD “ROLLERS OF MODERN METALS” 


7 
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@ @ @ @ it will be in constant use, an indispen- 

sable source of reference for any user of steel castings. 

It is also a booklet of which you will want more 

W/ f 4 than one copy; Design Engineers, Draughtsmen and 


Purchasing Officers all will find its contents of value 
to them. Copies will be sent free of charge and post- 
age paid, in response to requests from Companies, 
and individuals who give the name of their Company. 





A great deal of work has gone into the preparation 
of this booklet, and we wish only bona fide users to 





send for it—but engineering students are also invited 
to send for a copy, and of course, copies are available 
to technical colleges and other training institutions 





which serve the engineering industries. 


Please write for copies to :— Brown, Lenox & 
Company Limited, Pontypridd, Glamorgan. 





ON YOUR DESK... 





An announcement by the Industrial Division of 


BROWN, LENOX & CO. LTD. owl enoy 


ASSOCIATED COMPANY: BROWN, LENOX & CO. (LONDON) LTD., MILLWALL, E.14 
PONTYPRIDD - GLAMORGAN 
Tet: PONTYPRIDD 3031-2-3 & 2398 TELEX No: 49204 ‘TELEGRAMS: ‘LENOX’ Pontypridd 
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Where 
Top Standards 
are required— 


CROSS British made compo- 
nents are consistently being 
specified for use in the 
products of the future. Where 
top standards are required 
CROSS components are 
essential, they are manufac- 
tured using a ialised 
hardening and tempering pro- 
cess, and are extremely 
accurate. 


WIRE THREAD INSERTS 
SPRING WASHERS 
CIRCLIPS and RETAINING 
RINGS 

JET ENGINE LABYRINTHS 


te —— nw eto a 


ALLIED ee Co. ( 1938) LTD. 


COMBE DOWN - BATH + SOMERSET - Tel: Combe Down 2355/8 - Grams: Circle, Bath. 
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Revised regulations regarding First Aid in 
Factories are effective from \st January 1960. 
Enter No. 271 on reply card 





















F. W. BRACKETT & CO. LTD. 


COLCHESTER 


As the Pioneers of Industrial First Aid we offer approved 
complete First Aid Outfits to meet the requirements of all trades. 


automatic screens 


Please state number of employees and nature of 


FOR CONDENSER COOLING business when ordering. 


WATER - POWER STATIONS 
WATERWORKS * FACTORIES 
PAPERMILLS & TANNERIES 


Full details are available to responsible officials applying 
on their company’s letterhead, mentioning this ““ ENGINEER” 
announcement. 


GUXSON, GERRARD & GO. LTD. 


OLDBURY, BIRMINGHAM 
Telephone: BROADWELL 1355 (4 lines) 





PUMPS FOR AIR 
WATER & VACUUM 


oe ewe ee - S 





Telephone: 3958 


P970 
Enter No. 272 on reply card 





Enter No, 273 on reply card 











THIS 
COULD 
BE VITAL 
FOR A 


POWER 
LINE 





BRASS & ALLOY PRESSINGS (Deritend) LTD. 


> LIVERPOOL STREET - BIRMINGHAM, 9 


DEPT. SM1 


A MEMBER OF THE DERITEND GROUP OF COMPANIES 


AND WITHOUT THIS... 
SOMEONE’S SCOOTER 
WOULD BE HARD TO START 
















We never know exactly WHERE the thousand-and- 
one Hot Pressings we make will finally be used . . . we 
don't always know exactly HOW they will be used ... 
but we DO KNOW that each one will give a full measure 
of sound service. 

There’s far more to “*BRALLOY”’ Service than the 
mere production of pressings — we have a Brochure 
which describes what we can do and a staff of technicians 


who can fill in any gaps. 


You could do yourself a lot of good by writing for a copy. 


HOT BRASS LIGHT ALLOY 
- ALUMINIUM BRONZE 


TEL: VICTORIA 2941 


| PRESSINGS 


Enter No. 274 on reply card 
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shell 
plastics 





















Se le 





design 
competition 


Shell Chemicals, manufacturers of Shell Polypropylene 
and Shell High Density Polyethylene, are sponsoring this 
competition so that designers will have an opportunity to 
test their skill, ingenuity and imagination in the design of a 
wide range of products. The reward? Prizes worth £1,000. 










All those who are interested in furthering the standard of 
design in the plastics field are invited to enter. 










Entry forms and a wallet containing details of the properties 

of these two materials are available from our Plastics 
Division. 

Prizes will be awarded for the design of an article or 
appliance for the industrial, domestic, institutional or public. 
services market which could, with advantage, be made 
wholly from or incorporate a major proportion of either 
Shell Polypropylene or Shell High Density Polyethylene. 


Closing date for entries 30th June, 1960. 
The competition will be judged by: 


Mr. L. H. Williams, Managing Director, 
Shell Chemical Company Limited. 


Mr. V. N. Luke, Manager, Plastics Division, 
Shell Chemical Company Limited. 


Mr. Paul Reilly, Hon. F.S.1.A., 
Director, Council of industrial Design. 


Mr. Robin Day, R.D.I., F.S.1.A., A.R.C.A. 
ist PRIZE £500 end PRIZEL3OO 3rd PRIZE £200 . 


£1,000. 


IN PRIZES 


SHELL CHEMICAL COMPANY LIMITED 
Plastics Division, 170 Piccadilly, London W1 


Enter No. 281 on reply card 
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A DEGREE OF ACCURACY 
NEVER BEFORE ACHIEVED 


At pressures up to 1,500 p.s.i. and running 
speeds as low as 20 r.p.m., the Savery 





Annular Piston Pump maintains a 

positive, smooth and consistent flow. It is 
capable of infinite regulation between zero 
and maximum volume, and is in a class by itself 
for hydraulic control transmission, pressure 
lubrication, oil burner feed supplies, 
accurate metering processes, and other 
applications. 

The whole range of Savery Pumps is British 
made throughout. Let us know your 
requirements; our technical experts will 

be happy to make recommendations. 









SAVERY ANNULAR PISTON PUMP ° 
Adjustable volume type. A fixed 
volume version is also supplied. 


Enter No, 291 on reply cord 





Three H & W dual-fuel 
engines with H & W 
alternators Each 
mntzgernat r 
develops 


at 428 r 


4 4 J 


H & W alternators supplied in all sizes 





Alternators and engines are 





of H & W design and manufacture 

us cheetah sur wnlieided from 60 to 5,000 kVA and voltages up 
responsibility for the complete to Il kV. with 

power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 


(“in line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF A 


Vv I NI 


Enter No. 292 on reply card 
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The superior design of these products is the 
result of prolonged research and development. 
They are far in advance of similar tools of 
comparable price and much faster speeds and 
feeds are achieved with the cutters. 

Please write for leaflet No. 11 (Revised edition) 
“* An Advance in Milling ’’. 










SAMUEL OSBORN & CO., LIMITED 
CLYDE STEEL WORKS - SHEFFIELD 


Fine Steelmakers - Steelfounders - Engineers’ Toolmakers 






Enter No, 301 on reply card 
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“This ‘DPA’ Distributor type 
Fuel Injection Pump 


has many 
advantages” 


It is so small and compact that it can be fitted snugly against the engine 
and makes a very neat installation. It lends itself to simple driving arrange- 
ments and can be mounted either horizontally or vertically. The position 

does not affect lubrication, because the pump runs in filtered fuel oil under 

a slight pressure and no special lubrication is needed. It is suitable for high 
speed work, because its rotating parts are light and there are no highly loaded 
springs. There is much more besides . . . 


Over a quarter of a million already in use 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 


AP 975 
311 on reply card 





Ferranti Moving Coil Voltage Regulators embody a 
unique electrical design which: 


(1) Dispenses with sliding or rolling contacts, slip rings, 
switches, and flexible leads in the main circuit. 


Provides infinitely smooth voltage control by the 
movement of an electrically isolated coil. 


Permits robust mechanical construction. 


Avoids oil carbonisation due to the complete 
absence of all current breaking contacts, enabling 
the regulator and its operating gear to be mounted 
together in the same tank. Consequently there is no 
need for separate oil tight compartments, each with 
its own individual inspection covers and oil filtering 
arrangements. 


(s) Needs negligible maintenance. 


(6) Gives freedom from radio interference. 


The above applications and many others 
are described in this new Brochure. Please 
write for a copy. 


FERRANTI LTD - HOLLINWOOD -: LANCASHIRE 
Tel: FAlisworth 2000 

London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 
Tel: TEMple Bar 6666 
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* 
RESEARCH, DEVELOPMENT AND 
PROCESS CONTROL 
* 
RADIO, TELEVISION AND COMMUNICATIONS 


* 
DISTRIBUTION AND TRANSMISSION SYSTEMS 


* 
INTERCONNECTED SYSTEMS 


* 
HIGH VOLTAGE TESTING EQUIPMENT 


* 
LABORATORY EQUIPMENT 


FERRANTI 


FT235/2 
Enter No. 321 on reply card 
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is a small price to pay for the 
convenient accommodation 
of peak and bluff, outcrop 
and escarpment @ Here, in 
the City of Steel, we make 
sheet steel that follows as 
closely its intended purpose. 
Each order is a separate 





assignment and our sole 
concern is to see that your 





product gets the particular 
kind of steel it needs @ Steel, 
in fact, made to measure— 
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to your exact requirements. 
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THE STEEL COMPANY OF WALES LIMITED 
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Complete Pumping Plant Installations 











The SUTTON BINGHAM PUMPING 
STATION .. . supplying water to the Borough 
of Yeovil and augmenting supplies to 31 parishes 
in the Yeovil rural district. 


The station is equipped with six ALLEN motor-driven vertically- 
suspended, multi-stage, turbine pumps, comprising four 8/7-in. 
four-stage pumps, each with a capacity of 40,000 gallons per hour 
against 332 feet head, and two 8/7-in. three-stage pumps of the 
same capacity, but pumping against 241 feet head. All six pumps 
run at a speed of 1460 r.p.m. and are driven by ALLEN vertical, 
screen-protected, slipring motors (four 100 h.p. and two 72 h.p.). 





Also installed in the station are two ALLEN horizontal motor- 
driven low-lift centrifugal pumps for pumping raw water from the 
reservoir to the works, each capable of an output of 120,000 
gallons per hour against 17-75 feet head, running at 720 r.p.m. 


In addition to the reflux and sluice valves, a Blakeborough Larner- 
Johnson surge suppressor is installed for the high-lift pumps, as 
shown in the illustrations. 

















Consulting and civil engineers: Herbert Lapworth & Partners 





mn, ae | URL) On Os EIBEDFORD 
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HINDMARCH/MWD 


OIL-OPERATED 


i REVERSE-REDUCTION GEARS 
SPECIALIST FOUNDRY 12,000,000 B.H.P. already installed. 


for 
BLACKHEART MALLEABLE IRON 
and 
HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 


Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works ° 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 


for Fine Grinding MODERN WHEEL DRIVE LTD. 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD Associated with 
Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Grams: Wycliffe, Lutterworth 


Oil-operated reverse-reduction gearbox with one of the new Ruston AT engines. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS, 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS, Telegrams: OILOPRATED, CHESHAM 
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* Loadasc 
Portable Loader and 
Vibrating Screen 


Conveys, loads, screens, stockpiles 
in one operation. Easily portable, 
speedily set up, needs minimum 
labour. Screens into 2 or more 
sizes. Saves double handling, can 
be fed by many methods. The 
cheapest and quickest way of 
handling all bulk materials where 
simple screening or scalping off is 
required. Available with boom 
length of 40’ with belt widths of 
18" and 24” and petrol, diese! or 
electric drive. Maximum output 
on coal 100 tons an hour. 


ad Nd 4 aol ay. \- 18 - m ey. pb) a ~ b> 


ogee ee : . "s Pot. 3 ate 


Parker Belt Loader with 
Power-scoop 

Saves up to 75% of time on every job. 
Enables one man to do the work of 
five. Strong for the toughest work, 
light for easy moving, the Parker 
Loader is available with 20’ or 30’ 
boom, 16” or 20” belt, with 
discharge height from;8’ 3” to 

12’3’. The Power-scoop will 

shift up to 300 Ibs. at a time, 

is} simply . controlled by 
push-button. 





Write for full details of this outstanding 
equipment: 

FREDERICK PARKER LTD., 
VIADUCT WORKS, LEICESTER. 
Phones: Leicester 6253! (10 lines) 

London: Stafford House, Norfolk St., W.C.2. 
Depots at London, Cardiff, Sedgley (Nr. Wolver- 
hampton), Leeds and Glasgow. 
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CONDENSING AND PASS-OUT CONDENSING 
STEAM TURBO ALTERNATOR SETS 
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ALSO AVAILABL 


RBO-ALT ERNATOR 
6600 volts, 3-phase, 








3000kW double pass-out condensing STEAM TU 
SET by Metropolitan-Vickers, generating at 
50 cycles supply, incorporating turbine designed for an initial pressure 
ng out up to 60,000 Ib. 


of 340 p.s-!-, 600 deg. F., and suitable for passt 
of steam at 40 p.s.i., an at 110 p.s.1. Complete 2500kW 3 
ce condenser, pumps and switchgear Pe 
STEAM Se ee condensing STEAM TURBO- 

OR SET, generating at 6600 volts 


dup to §0,000 Ib. of steam 

with surfa 

3-phase, 50 cycles pass-oul condensin 
R SET by Houston, designed 
ble of extracting 3 h 
¢ up to 35 Ib. = “ 
spies with switchgear. phase, 50 cycles sup ] i - 
rennaToR by Hick H p y, incorporating . turbine 
ALTERN ; ° 

argreaves, designed to work with st 
eam 


designed to ope 
ng STEAM TURBO- 
3-phase, 50 cycles at 165/200 i 
p.s.i.g., 500/600 deg. F. temperature 
> 


1 800/2000k W pass-oul condensi 
SET by Metropolitan- Vickers, generating at 440 volts, 
k with steam at 155 p.8-!-, 


orating turbine designed to wor 
7, 650 deg. F temperature. Turbine 
r the non-basement type, designed s ed 2 
peed 3000 r.p.m. Direct coupled to alternator b 
y 


g. F.. complete with water circulating pump, 
Lancashi 
ire D 
ynamo Co., complete with switchboard 


jete with switchboard. 





























2500kW. 440 volts, 
TU RBO-ALTERN ATO 


rate fully condensing. Set co 


supply, incorp 
and for future oper 
having inbuilt surface 
for cooling water at 80 de 


extracuion pump, air ejector. Set comp 
1S00kW condensing STEAM TURBO-AL TERNATOR SET, generating d 
at 3300 volts, 3-phase, 50 cycles supply, incorporating turbine by an -_ 4 
. designed to work with steam at 145 psi. $00 deg. Tirrill automatic voltage regulato 1 
1 gear to alternator x - ur ; 
complete with surface condenser also b a 
so by Hick 


Belliss & Morcom, 
hrough reductiot 
e with switchgear. 


by Lancashire Dynamo ° 
with jet condenser, water circulating pump, extraction pump. 
AM TURBO-AL TERNATOR SET, 

se, 50 cycles supply, incorporating com ° 

4 for an initial pressure of plete witb extraction pum : 
up to 10,000 ib. of steam P P, water Cl rculatin 
h reduction gear to alter- & 
rface condenser 


Set complete 


gr > £ 


700k W pass-out/condensing STE 
generating at 6600 volts. 3-pha 
turbine by Fraser & Chalmers, designe 
180 p.s.i., 420 deg. F., aad for passing out 
per hour at 30 p-s.1. Direct coupled throug 

GEC.., complete with switchgear 


pump, steam ejector. 


Set has.su 


nator by 
cooling water pumps. 
still instailed and are complete with all standard 


The above sets are | 
ancillaries pipework. valves and gauge 
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And at Kingsbury (Nr. Tamworth) Sec Omniplant, Telex, London. Telephone : Pudsey 2241 ‘ 
, Manchester, Glasgow, Bath, Sw ae . Telegrams : Coborn, Leeds 
ansea, astle-on-Tyne, Belfast, Sheffiel 
’ d, Southam 
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CARTER PROCESS CONDITIONING 


PLANT 


SPEEDS PRODUCTION 


REDUCES WASTAGE 


IMPROVES THE FINISHED 
PRODUCT 


Ask our Engineers to advise 
on your particular problem. 


CREATORS OF THE RIGHT AIR CONDITIONING FOR ANY PURPOSE 


CARTER THERMAL ENGINEERING LIMITED 


Head Office: Bordesley Green, Birmingham 9. Tel: Victoria 4617/8 
0. on reply card 











PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LTD. (Sugcessors to W. BARNS & SON) ESTABLISHED i860 


Globe Works, Queensland Road, Holloway, N.7. Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 





~ 
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INDUSTRIAL COUNTING 
INSTRUMENTS and 
MEASURING 

MACHINES 








Patented re... 
Design P| Nei 





Write or phone 
for our Catalogue or a visit from a 
technical representative to ‘‘ INSTRUMENT DIVISION '> 


B. & F. CARTER & CO.,LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines) , 
Grams: “‘ BRAIDERS BOLTON ' 
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COMPLETE PLANT 
for 


Waste Recovery 
and 


Effiuent Treatment 
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= NORRIS BROS. LTD. § 


@ 53 VICTORIA STREET, S.W.I 
Tel: Abbey 6132 
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modern shipbuilding equipment by 











WAGRIER 


OF DORTMUND 





WAGNER 


SHIP & MARINE ENGINE 
BUILDING MACHINES 


SHIP PLATE BENDING MACHINES 


with or without pre-bending. 

HYDRAULIC BENDING MACHINES 

from 160 tons. 

THREE-ROLL BENDING MACHINES eee 
with or without pre-bending. “eee 
FOUR-ROLL BENDING MACHINES ae 
for plates from gin. thick. ‘ween 
SHIP RIB BENDING MACHINES sacs 
for sections up to I6in. deep. ofa 
ROLLER SECTION BENDING MACHINES Secs 
with or without pre-bending. “Sees 
Please let us demonstrate to you. Day 


WAU eT TaNN 


ASSOCIATES LIMITED 











PLATE STRAIGHTENING MACHINES 
for plates from gin. thick. 


DOUBLE STANDARD PLATE SHEARS 
for plates from gin. thick. 


CIRCULAR CUTTER SHEARS 
for plates from gin. thick. 


CIRCULAR CUTTER TRIMMING SHEARS 
for trimming both sides and slitting plates from §§in. 
thick. 


ROLL SHEARS 
also with planing attachment for plates 2in. thick. 


PLATE EDGE PLANING MACHINES 
with rack or screw drive, cutting power from 1-2 tons. 


PUNCHING MACHINES 
from 160 tons. 


LEVER PUNCHING MACHINES AND SHEARS 
single and combined, from 160 tons. 


WATER HYDRAULIC AND OIL HYDRAULIC 
SHIPBUILDING PRESSES 
from 160 tons. 


OIL HYDRAULIC STRAIGHTENING AND 
BENDING PRESSES 
from 125 tons. 


MECHANICAL STRAIGHTENING AND 
BENDING PRESSES 
from 200 tons. 


HYDRAULIC PRESS BRAKES 
from 160 tons. 


MECHANICAL PRESS BRAKES 
from 200 tons. 


SINGLE STANDARD ECCENTRIC PRESSES 
single and double sided from 200 tons. 


DOUBLE STANDARD CRANK PRESSES 
from 200 tons. 


JOGGLING AND FLANGING PRESSES 
from 200 tons. 


HYDRAULIC RAPID FORGING PRESSES 
from 200 tons. 


STEAM AND PNEUMATIC HAMMERS 





4 QUEEN STREET - CURZON STREET - LONDON - W.!I Tel: GROsvenor 8362 


Midland Office ond Demonstration Room: WILFORD CRESCENT 


NOTTINGHAM Tel: NOTT 88006 
Enter No. 383 on reply card 





HAWKE 246 go round the world * 


Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants and all hazardous areas. 
Government Departments, the Central Electricity Authority, the National 
Coal Board, Chemical Industries, Oil Refineries and Steel Companies. 








In regular use by 





* DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. 







Tel : DENton 3868/9. 


Enter No. 384 on reply card 
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They do! Colt have a ventilator, natural or powered, to meet every kind of problem—including a 
range of high powered ventilators such as the Upward Discharge unit shown here. Let the Colt 
Ventilation Service advise you. Powered or natural, or a combination of both—the Colt engineer 
will tell you which system is best and most economical for you. Send for a manual to Dept. s37)2a 


The power behind natural ventilation and 
naturally behind powered ventilation ®) 
4 
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ELMBRIDGE 0161 ' 








SURBITON - SURREY - TEL: 








COLT VENTILATION LIMITED - 
Enter No. 391 on reply card 
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CRANKSHAFT S of all types 


to the finest degree of engineering perfection 





SUPPLIED AS 


PRESS , 
DROP o.@ «| hy weme 
C.G.F. 


(CONTINUOUS GRAINFLOW) 
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Specialised techniques developed over the last 150 years, 

combined with rigid testing and examination, ensure 

the highest possible standard of soundness demanded for 
these components. 








ENGLISH STEEL FORGE AND ENGINEERING CORPORATION 


tmited 
River Don Works, Sheffield 
A wholly owned subsidiary of English Steel Corporation Ltd, 


Enter No. 401 on reply card 
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PHOTOGRAPH BY COURTESY OF THE ENGLISH ELECTRIC CO. LTD. 


100 ton ROYCE CRANE. 85 feet span. 
Auxiliary hoist 25 tons. Creep speed 
provided on all motions. Two motor 


main travel drive without cross shaft. 


HEAVY DUTY AND LARGE CAPACITY 


ELECTRIC CRANES 


ROYCE LIMITED THE cRANE works LOUGHBOROUGH ENGLAND 


TELEPHONE : LOUGHBOROUGH 2242 Enter No. 411 on : " 
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Mather & Platt pumps and motors on 
furnace cooling duty in the pump house 
of a large steel works. In the foreground 
is a 12”/15” Medivane delivering 4500 
g.p.m. against a 140ft. head and driven at 1470 
r.p.m. by a drip-proof squirrel-cage motor rated at 
260 b.h.p., 2750 volts ; next to this is a 16”/20” 


Medivane driven by a steam turbine, and in the 


Pp | | \ { Pp S background are two 17’/20” Lonovanes driven 
2, d by drip-proof squirrel-cage induction motors. 


MOTORS 










‘Duties and 
all Services 


Mather & Platt — PARK WORKS, MANCHESTER, 10 


Gh eee 2°) 





Telephone : COLlyhurst 2321 Telegrams : Mather, Manchester 
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VEWRIDGE 
GLASS LOUVRE VENTILATORS 


give efficient, controlled ventilation 
combined with day lighting .... 

















EXTRUDED ALUMINIUM FRAMES. 
QUARTER-INCH PLATE GLASS LOUVRES. 
Here’s controlled ventilation at its best! Newridge Glass Louvre 
Ventilators are fully adjustable to allow for 
a wide range of ventilation, from the virtually draught-proof fully 
closed position to the horizontal position, giving 
approximately 100% clear opening. Opening and closing are 
operated by a simple winding gear... 


either by direct winding as illustrated, or by remote control. 


| 

| 

| 
ee 





Newridge Louvre Ventilators can be installed 
al comparatively low 
cost, and minimum 
work is entailed in 
fixing, each unit being 
completely assembled 
before despatch. 





The polished plate 





glass louvres are easily 
cleaned from inside. 





Separate inner panels 
can be fitted either 
with glass (giving 
double glazing) or 
fine wire mesh (for 








exclusion of flies and 


soot). 


Write for details or ask for 





our representative to call with 
specimen made-up ventilator. 


NEWRIDGE ENGINEERING CO. LTD. 


Beiville Works, Ponteland, Newcastle upon Tyne. 
Telephone : Ponteland 3170. 
Also at London, Bristol, Liverpool and Glasgow. 


Enter No. 431 on reply card 
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DRAFTING 


MACHINES 
AND 


DRAWING 
TABLES 


Isis drawing 

table fitted 
with Isis 

drafting machine 


ISIS Drafting Machines are now 
fitted with improved Protractor 
heads, the special features are fully 
explained in our ISIS catalogue, 
which will be gladly sent on 
request. The ISIS Drawing Tables 
are in complete balance at any 
height or inclination of the board. 









Isis studio drafting 
machine on Isis 
tubular stand. This 

is a light-weight 
precision machine 
for smaller sized. 

boards up to 42°x 29". 










DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 











L 
We are distributors of Drawing Instruments of quality 
Isis drawing 
table fitted with ARISTO 
parallel motion : 
straight edge. slide rules of precision 


Grams : ‘ISIS’ Coventry. Te! : Cov. 62058-® 
Enter No. 432 on reply card 





PLANT 


To the Largest Dimensions and Capabilities. 
PATENT CUTTER HOPPER DREDGERS 


PATENT DIPPER DREDGERS, BUCKET - 
DREDGERS, GOLD & TIN RECOVERY F = 
DREDGERS, FLOATING CRANES. bare 


Hopper Barges, Screw Steamers, Side and Stern 
Paddle. Wheel Steamers, Tugs, etc. 


New Buckets, Links, Pins, Gearing, etc, supplied 


for existing Dredgers. Phone: Paisley 412! 


London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Broad St., £.C.2 


Twin ree _Sovew Bow Well — Pactra ~ “‘Aberta 
Dimensions: 1|60ft. x 40ft. x 14ft. 








we" constructed for the Great Western Railway Com 
: 84 knots. Buckets: 27 cub. ft. Specified Dredging Output: 900 tons per 


FLEMING & FERGUSON LTD. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 


Tel. Add. “Phoenix Paisley.” 
Phone: London Wall 4846 
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MARS-LUMOGRAPH 


DRAWING AND BLUE-PRINT PENCILS 


are specially produced to meet the needs of architects. draughtsmen and 











others who require pencils of the highest quality. 


They give a clear black line, not easily smudged, and are specially treated 


with a patent substance that gives perfect blue-prints. 
2886 MARS-LUMOGRAPH, cedar wood pencils available in 19 different degrees. 


1001 MARS-LUMOGRAPH-TECHNICO, the modern clutch pencil, in 15 degrees 
specially balanced and designed to give a perfect grip. 


1904 MARS -LUMOGRAPH refills for clutch pencils . . . 


Obtainable from all high-ciass Stationers and Drawing Office Suppliers, Trade enquiries to: 





J. S. STAEDTLER, Ltd., 
83 Copers Cope Road, 


Beckenham, Kent. 

















FORD MOTOR COMPANY LIMITED - 


DoS TRE ee OR 


Our range of industrial engines are a practical pro- 
position for many types of industrial equipment. . . 
compressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 
trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common 
interchangeable parts contribute to the low cost of 
these high efficiency engines. And‘ remember every 
engine is fully backed by a World-wide Parts and 


Service Organisation. Take your choice from a wide 
power range . . . Diesel 20 to 86 b.h.p. and Petrol 11 
to 87 b.h.p. (12-hr. rating). 
DIESEL ECONOMY 

—have you considered the replacement of existing 
power units in your equipment and trucks with the 
famous 4D Diesel engine? You'll have the unique 
advantages of economy, long-life and low running 
costs ... plus the best service in the World! 


Wherever you are, whatever your problem, 6668 MOTOR COMPANY LIMITED - ENGLAND 


are at your service 
For further details of our 


INDUSTRIAL ENGINES 


and the equipment they power, send the coupon to your nearest Ford Dealer or direct to 


for industry 
be mw RG mm 





Please send me technical brochures of your 





























*PETROL/p1eseL Industrial Engines. The maxi- 
mum B.H.P. required is at R.P.M. 
Also, please send details of the following 
equipment powered by your engines. 


Nature of Business...............-.- 


sctinilaestasahibien -.--Velephone Wo... 
* Delete where not applicable G51-22:2 








PARTS DIVISION (G51): AVELEY DEPOT -SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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THE EVENT WHICH NO INDUSTRIALIST, 
ENGINEER OR PRODUCTION EXECUTIVE SHOULD MISS! 


EARLS COURT 3-13 MAY 


mechanical 
andiing 
exhibition | 


THE This will be the greatest-ever exhibition of equipment and machinery 




























for saving time and effort. Exhibits in over half-a-million square feet 





9 
WORLD’S of space will range from complete handling systems for large-scale factory 
LARGEST layouts to aerial ropeways, electronic control equipment, cranes, 
DISPLAY conveyors, trucks and lifting tackle, with experts at hand to discuss 


OF LABOUR- your individual problems. Whether your organisation is large 
or small, a visit to this outstanding industrial event can result in the 
SAVING achievement of higher output—at reduced cost. The ticket below 
E Q UIPMENT will admit you to the biggest exhibition of its kind the world has ever seen. 


ORGANISED BY MECHANICAL HANDLING AN ILIFFE JOURNAL 


MECHANICAL HANDLING EXHIBITION 


complete EARLS COURT 3-13 MAY 1960 

; DAILY 10 A.M 6 P.M. (except Sunday 8 May 
| d retai : 

| and retain admit one 

this free admission 


| ticket now! 





Not valid until the details below have been completed 


I ccs nsscesinsatennes insinsianppceepinhsiinciciticeiiiniinl 






FIRM 





ADDRESS _— 












For additional tickets please apply to : 
EXHIBITION MANAGER MECHANICAL HANDLING 
DORSET HOUSE [STAMFORD STREET LONDON SEI 





SIA 
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the Joy WNI12 stationary compressor 


The natural balance of V-design, the soft ‘wave action’ of Joy valves and the perfect 
harmony of motor and drive are some of the good design and engineering reasons why this 
compressor sustains controlled quiescence throughout the noisy factory day. Country-quiet, sentry-still 


Joy compressors are worth reading about in publication AD/6. Please write for a copy. 


7 Harley Street, London W.1] 


S4 
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Produced by 


SHEEPBRIDGE EQUIPMENT HYDRAULIC. PRESSED 


for Olin Mathieson Limited. . 


THE ARMSTRONG AIRBREAKER } FORGINGS 


. The most modern method of coal blasting a ae 
iM STEEL 
BLACK OR MACHINED 
TO 24 TONS 
* 


THE INCE FORGE CO. LTD. 
WIGAN PARKS PORGE LTD, 


Enter No. 472 on reply card 
































The Armstrong Airbreaker produces a high percentage of large coal at 

a low operating cost— the blasting effect is obtained through the rapid dis- 
charge of high pressure air into the back of a drill hole. It entirely removes the 

hazard of firedamp ignition. It may be installed either on the surface or underground. 





This is an example of the special-purpose machinery which can be built 
to customers’ specifications or designed by our own staff. Our production 
facilities — a combination of modern, well-equipped shops and a highly 
trained staff of craftsmen and technicians — enable us to produce high 
precision work to any dimensions. casasi Gtsnmnsiitih:iin:« tecamatiatiaie <deiadamumsatinal 


SHEEPBRIDGE EQUIPM ENT LIMITED (One of the Sheepbridge Engineering Group) Piz? 
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HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone: BROADWELL 1181 & 1162 Telegroms : GRIFFIN, OLOSURY 
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HEY! 


’M WASTING 


YOUR MONEY 


I can’t compete against sunlight, you 
know! In fact, I look so dim in daylight 
that they keep forgetting to switch me 
off. But I’m still bright enough to see 
that I’m wasting electricity! Why don’t 
you fits SAVELITE? 

Why not, indeed? The ‘Savelite’ is a 
new photo-electric device which warns 
factory and office workers when to 
switch off unnecessary lights. Easily and 
cheaply installed in individual offices and 
workshops, it cuts electric light bills to 
the barest minimum, and saves its cost 
in a very short time. 


cut THOSE ELECTRICITY 
BILLS BY INSTALLING 





SAVETERED 





A ‘Savelite’ is a neat little photo-electric ur. 
that fits in the window and literally watches 
daylight and tells you when artificial lighting is 
not required. Take a walk round your works— 
it may surprise you to see how much money is 
being wasted on unnecessary lighting (lights 
which they have forgotten to switch off !) The 
*Savelite’ unit costs only 23 gns.—quickly saved 
out of your electricity bill. And remember— 
more light is wasted in the lighter months. 





iT REACTS TO LIGHT AS A THERMOSTAT REACTS TO HEAT 


Full details from : 


RADIOVISOR PARENT LTD., Stanhope Works 





6£¥ High Path, London, $.W.19 Tel : CHErrywood 3351 
MAKERS OF ELECTRONIC CONTROLS SINCE 1927 
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Did you know that this 


drop of water 


could sink you 





financially? 








A boiler is designed to supply 
pure steam at a given pressure 
and temperature. But if the water 
used for the purpose contains an 
excessive amount of undissolved 
solids, harmful gases or salts, 
serious trouble may develop, 
and everything be up with the 
boiler. The results—delayed pro- 
duction, extra costs and loss of 
profits could be disastrous. 




































Vulcan know 






The prevention of scale formation and corrosion in a steam 





raising plant depends upon the correct treatment of the 
water. And the expert who knows all about that—as about 
so many other things—is the Vulcan Engineer Surveyor. 
Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 
first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan’—a journal 
for all users of plant and machinery, with 
reports of accidents and safety hints. 
Write to Dept. 18. 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 
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is ABRASION outing, yar 





combat KORACION with Fused Cast Basalt 





Abrasion is wear, and wear keeps profits down. 
If you are handling coal, coke, ash, ore, dust, o1 
other minerals, you can reduce wear enormously by 
using FUSED CAST BASALT. 

It is easily the hardest material commercially 


available for abrasion-resisting linings for hoppers, 


bunkers, chutes, pipes, sluiceways, conveyors or 
similar plant. 

Our technical representation covers the whole of 
Great Britain, in addition to our overseas interests, 
and we would be pleased to visit you or send 


literature upon request. 


R. B. HILTON LTD 


REFRACTORY, INSULATING 


BLACKHEATH, 


SPECIALIST 


LONDON S.E.3 


CONSTRUCTIONS 


SOLE AGENTS FOR GREAT BRITAIN FOR SCHMELZBASALTWERK KALENBORN | TELEPHONE: LEE GREEN 4512/6 


49 


Enter No. 491 on reply card 








50 


HOW TO 
SOLVE 
YOUR DUST 
RECOVERY 
PROBLEM 






















A wide variety of industries in Britain are constantly being 
presented with acute dust recovery problems and it is particu- 
larly apt therefore that Ambuco Ltd. should open up in London 
at this time. 


Over 1,300 dust recovery installations engineered by Ambuco and 
its parent company are in use all over the world. Now they are 
available in Britain and the Sterling Area. Ambuco cyclones will 
not plug even with loadings of up to one pound of dust (7,000 grains) 
per cubic foot of gas. They can be made of a number of different 
materials and can be completely lined against the effects of heat. 
corrosion or abrasion. In many industries Ambuco systems are 
used to recover valuable dusts, in fact, in these cases it has been 
found that eight out of every ten installations pay for themselves 
within a few years. 


If you have a dust collection problem just ring HYDe Park 2178 
or write for an illustrated 16-page booklet to Ambuco Ltd.. 
Standbrook House, 2/5 Old Bond Street, London. W.1. 


=) _. WHY THE AMBUCO 
CYCLONE IS THE 

MOST EFFICIENT 

IN THE WORLD 


The Ambuco Cyclone is unique in that it 
contains a ‘“‘shave-off” port. Dust 





whirling upward in the ‘‘double-eddy”’ 
current is caught and removed. In 





ordinary cyclones much of this dust would 
be re-entrained, thus reducing efficiency 


AMBUCO 


Erperts at AE Kat ee Efficiency 
in DUST COLLECTI SYSTEMS 





A SUBSIDIARY OF BUELL ENGINEERING, INC., U.S.A. 
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330 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Consulting Engineers - Merz & McLellan 


pepe pe pe po payey tye, ‘ 


(MMM) leis 





The illustrations show 





a complete 330 kV. bush- 
ing insulatorand a 330 kV. 
circuit breaker, by cour- a 
tesy of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 
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Slick service, speedy despatch—here’s how you can be sure of 
complete satisfaction. When you order copper, brass or 
newcomers titanium and zirconium, you want to be sure of 
prompt attention to every need. So, contact I.C.I. Metals Division. 
Leave it to them. They have the organisation (nation-wide), 

the experience, the specialist talent—all at your service, wherever 
you are. Result—a streamlined and hundred-per-cent professional 


job—and much time and effort saved. 


Specialists in 


Copper - Brass - Titanium « Zirconium 


METALS DIVISION 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 


M26a 
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[GGs(@) MOTORS 


DAVID C.Y. HIGGS. AMLEE. LTD. 





BIRMINGHAM 6 





A.C. INDUCTION VOLTAGE REGULATION 


Manual or Automatic Operation 


Maximum output up to 75 kVA 


For all occasions where :-— 


Variable Voltage with smooth 
adjustment is required. 

It is necessary to correct 

the supply voltage variations. 


AGENTS AND BRANCHES COVER THE WORLD 
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| Sezseazer~ | MASSIVE OR MIDDLEWEIGHT ... 


record of running times of mains 
\ powered electric equipment or 
Th a \ machinery, This enables you to apply 
planned maintenance schemes resulting 
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For factory or warehouse. Huge mobile testing equipment, 
massive trollies, the lightest storage bin—all are 

gliding easily from place to place, moved with a minimum 
of effort. Industry is flowing smoothly, freely, 
efficiently—thanks to FLEXELLO, the largest 
manufacturer of castors in Europe. Made to the 
most rigid standards, to support weights from 

a few pounds to twenty tons, there’s a FLEXELLO 
castor from our vast range to 
cater for all requirements. 













in increased efficiency—and reducing 


m ea n ! n g production stoppages. For counting 


the hours fita.. 
of ‘ SMITHS Synchronous Counter 


% 10,000 hrs Total Count; 1,000 hrs 
‘Trip’ Count indicating in tenths 
can be included 

* Pressed-steel case to withstand 
rough handling 

%* Precision-machined internal gearing 
for smooth running and self-starting 

* High-torque, self-starting, 


This castor was specially designed 
and produced for aluminium production and 
has a load capacity of from 10 to 12 tons. 






































synchronous 2-watt motor available 
for 50 or 60 cycle supplies of 
s 12, 100/125, 200/250 V 
in | 
Production y | heavy medium duty 
castors, specially 
~ ERS manufactured for 
Planning | - poo00 ‘ i | now become viable 
! s for the home market. 
oa 2 iFAOs 
FOR SY iY Pom 
ee 
IMMEDIATE — « 
DELIVERY — 

\ | everything constant 
hinders ep eens ee quality 
SMITHS INDUSTRIAL INSTRUMENT DIVISION freely on castors 

For further particulars write for catalogue E 
Chronos Works, North Circular Road, London, N.W.2 leph GLAdstone 1136 | FLEXELLO CASTORS & WHEELS LTD. - SLOUGH BUCKS + TELBphone SLOUGH 24121 
— Enter No. 531 on reply card Ente: so. 532 un reply card 
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PRESSED STEEL 


sections : trench sheeting : road forms 







troughing : dovetail sheeting : gutters 
PALLETS and STILLAGES 
PRESS BRAKE WORK OF ALL DESCRIPTIONS 


including holing and welding as required. 











| 


| 









DORMAN LONG (STEEL) LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.1. Telephone : SLOane 2275 


i} 





ne 


DORMAN LONG . 








PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 
ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research rs Ltd., 
CANONBURY, N.1 


CAN 4244/5/6 
Telegrams: “Wlimaket, Nordo, London”’ 
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TRADE \ Stnedl MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 
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STORAGE TANKS 


Cylindrical, Rectangular and 
Sitewelded. C ities from 
25 gall. to 30,000 gall. 


PRESSURE VESSELS 


Butane and Propane Storage 
Vessels, Columns, Cooling and 
Scrubbing Towers, Air Receivers, 
Chemical Storage Vessels. Full 
details supplied on application. 
Also Manufacturers of Ducting and 
Fabrications. Lar; Machining 
Capacity Ava 


ROBERTS BROS. 


ESTABLISHED 1919 
JUNCTION ROAD, WORDSLEY, 


STOURBRIDGE worcs. 


Tel: STOURBRIDGE 3101/2/3 
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Greater Efficiency’ 


at lower D.C. voltages 


with 
HEWITTIC 


GERMANIUM 


RECTIFIERS 
EMPLOYING HEWITTIC DIODES 









Greater efficiency — much greater at low 
voltages — plus reliability are features of 
Hewittic germanium rectifiers — designed 
and produced throughout against a rectifier 
engineering background of over SO years. 
The illustrations show a Hewitticair cooled 
germanium diode and a 400 kW 230-0-230 
volt D.C. (3 wire) Hewittic germanium 
rectifier for general workshop supply at the 
Crewe Locomotive Works, British 
Railways, London Midiand Region. 

Silicon equipments can also be supplied. 


Send for Publication R.193. 


HACKBRIDGE & HEWITTIC 


ELECTRIC €O., LIMITED 
SURREY, ENGLAND 


Electric, Walton-on-Thames 


WALTON-ON-THAMES, 


Telephone: Walton-on-Thames 28835 (8 lines) 


Telegrams & Cables 





OVERSEAS REPRESENTATIVES 


H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA : Hackbridge and Hewittic Electric Co., Ltd., 171, Fitzroy Street, St. Kilda, 
Victoria ; N. S.W.: Queensland : W. Australia: Elder, Smith & Co. Ltd.; South Australia: Parsons & Robertson Ltd.; Tasmania : . M. Bamford & 
Sons (Pty.) Ltd., Hobart. BELGIUM & LUXEMBOURG : Pierre Pollie. Brussels, 3. BRAZIL: Oscar G. Mors, Sao Paulo. BURMA : Neonlite 
Manufacturing & Trading Co. Ltd., Rangoon. CANADA: Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric 
Co. Ltd., Montreal, etc. CEYLON : Envee Ess Ltd., Colombo. CHILE : Sociedad Importadora del Pacifico Ltda., Santiago. EAST AFRICA : 
S.A.E., Cairo. FINLAND : Sahk6é-ja Koneliike O.Y. Hermes, Helsinki. 
Charilaos C. Coroneos, Athens. INDIA : Steam & Mining Equipment (India) 
: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO : 
Ouderkerk a.d.JAmstel. NEW Z ALAND]: Richardson, McCabe 


ARGENTINA : 


G. A Neumann, Lid., Nairobi. EGYPT: Giacomo Cohenca Fils, 

GHANA, NIGERIA & SIERRA LEONE : Glyndova Ltd. GREECE: 
Private Ltd., Calcutta ; Easun Engineering Co. Ltd., Madras, 1. IRAQ 
Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NETHERLANDS: J. Kater E.L., 
& Co. Lid., Wellington, etc. PAKISTAN: The Karachi Radio Co., Karachi, 3. SOUTH AFRICA: Arthur Ree Williams (Pty.) Ltd., Johannes- 
burg, etc. CENTRAL AFRICAN FEDERATION: Arthur Trevor a! (Pty.) Ltd., Salisbury. THAILAND : Vichien Phanich Co. Lid., Bangkok. 
TRINIDAD & TOBAGO : Thomas Peake & Co., of Spain. TURKEY : Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co., 

Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUEL A : Oficina de Ingenieria Sociedad Anonima, Caracas. 
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There’s safety in numbers but 
One Wells Lamp can work 
wonders in fog. 


(EQS 
— \s 





No. 18 KETTLE TORCH LAMP 
CAPACITY 3 PINTS PARAFFIN 





THE GUIDING LIGHT ON A GLOOMY NIGHT. 










No. 18a TRENCH LAMP. 5s pints CaPAciTY 


Also makers of Wells Waste Oil Filters, 

Oil Storage Cabinets, Barrel Pours, 

Lathe Drip Cans, Portable Industrial 

Oil Heaters, Lime Spraying Machines 
and Spray Guns. 


A. C. WELLS & CO. LTD., 


MOUNT STREET, HYDE. 
Telephone : HYDE 2953. Telegrams : UNBREAKABLE, HYDE 
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Automatic choice for the housing of 
the petrol-saving Laycock overdrive was 
a Birmal aluminium die casting—aluminium, because 
it combines pressure tightness with dimensional accuracy and 
easy machining; Birmal, because no one knows more about 
economy light alloy foundry techniques or has greater applied skill. 
Birmal have an unsurpassed talent for meeting the exacting 
requirements of the motor car industry. They produced 
the first die cast piston. Now they supply a wide range 
d = of dependable car components which includes gearbox 
over rive and torque converter casings, axle gear carriers, oil sumps, 
cylinder blocks and heads. And in the drive for more efficient, 
more economical, more dependable motoring, Birmal castings 
will continue to play an ever increasing part. 


British made - Birmal cast 


o** 
oo 0° 


ees 
e* 
ee? 









The Birma]l foundries produce sand and 
gravity die castings in aluminium alloys, 
and pressure die castings in alumium, 
magnesium and zine alloys. 

Our technicians will be glad to discuss 
your metallurgical problems, 

casting designs, and to suggest the most 
economical production processes. 


By courtesy of 
Messrs Laycock Engineering Ltd. 





Birmingham Aluminium Casting (1903) Co. Ltd 
BIRMID WORKS SMETHWICK 40 STAFFS 
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ITREOSIL 


PURE FUSED SILICA 
Accurate Gas Sampling 
—with VITREOSIL 


Gas sampling at high temp- 
eratures can only be accurate 
if the material of the tubes 
used is COMPLETELY 
INERT to all the constituents 
of the gas. A true, representa- 
tive sample is imperative for 
accurate 
Vitreosil, pure fused silica, 
tubes are ideal for this purpose. 
— are thoroughly uniform 
and homogeneous, and remain 
constant in physical and 
chemical characteristics even 
up to 1,050°C. 
In addition, because of the 
extremely low coefficient of 
expansion of fused silica (it is 
only 0.54 x 10-* per °C), no 
preheating is necessary. 


For use in retorts, furnaces, flues, chimneys and gas 
lines specify Vitreosil satin surface gas sampling tubes. 


We also manufacture an extensive range of Vitreosil Laboratory Ware 


THE THERMAL SYNDICATE LTD. 


P.O.Box No.6, WALLSEND, NORTHUMBERLAND 
Telephone: Wallsend 6-3242/3 
London : 9, BerKeLey Street, W.1. 
Telephone: Hyde Park 1711/2 
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PROTECTION 





As leading manufacturers 
of welding shields etc., 
T. J. Rogers & Son Ltd. ensure 
that their products comply 
with the appropriate British 
Standard. 


They use the special 
absorption glasses made by 
Chance Brothers Limited, 
Protex (Regd.) and Protal, 
which fully comply with 
B.S. 679. Full details of eye- 
protecting glasses from 
Dept. H.S., Chance Brothers 
Limited, Glass Works, 
Smethwick 40, Birmingham. 


hance. PROTEX and PROTAL 


(REGD.) EYE-PROTECTING GLASSES 


Chance Brothers Limited, are members of the Industrial 
Safety (Personal Equipment) Manufacturers Association 
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type H D geared motors 
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TYPE HD SA 
GEARED MOTOR 


The NECO HD Geared Motor is a robust and versatile 
unit suitable for af unlimited number of industrial and 
commercial applications. Any final shaft speed can be 
supplied between the exceptionally wide limits 

of 0.62 and 480 r.p.m. Frame 5, 5A .and 5B 
motors are now being fitted in the lower 
horsepower ranges, making a more 
compact and less costly machine. In 

the higher horsepower ranges frame 

7, 7A and 7B motors are fitted. 













TYPE HD FOR 
FLANGE MOUNTING 


Type H D geared motors can 
be supplied with flange 
mounting instead of feet to 
enable the unit to be bolted 
accurately to your machine. 
















FOR ALL SLOW SPEED DRIVES 


wrk” 
Subsidiary 





f Norm 4£ Yada 


NECO GEARED MOTORS wie oe veer Seek’) 2a, F paed | s, Be coy ome mel, lolol, memes a.| 


phone : MACaulay 3211-4 
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can be bought 
in a package ! 


THE ARMSTRONG HYDRAULIC ACTUATOR 


The Armstrong Hydraulic Actuator enables you to install 
first-class hydraulic circuits in the easiest and most economical 
way in the world. 


You can select a combination of the various types of Armstrong 
Actuator units to suit your individual requirements. Accurate 
assembly requires only elementary engineering knowledge, 
simple instructions are provided and stock embodiment items 
supplied. 


An Armstrong Actuator does away with the need for heavy 
or complicated linkages and gives none of the troubles that 
tend to crop up with links, levers or cams. Once installed 
and charged, it will function for as long as the machine or 
structure in which it is embodied—smoothly and efficiently. 
This bold new conception of hydraulic control has behind it 
the vast experience gained by the Armstrong Patents Company 
Limited of Beverley. They alone, because of their unique 
position in the field of hydraulic engineering, are able to offer 
Actuators of this quality at the price. 


Armstrong ‘‘ Off-the-Shelf '’ Actuators—power or manually 
operated—put so many possibilities ‘ within your reach ”’ 
that early investigation is advised. Ask for leaflet-—Apl. 51/1. 


ARMSTRONG PATENTS CO. LTD. 


EASTGATE, BEVERLEY, YVORKS. Tel. Beveriey 82212 
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fugal Compresing Plant 


OF EVERY SIZE-OF EVERY TYPE 









When calling for tenders... 
for compressing plant of any type, consider the 
great background of experience which is built 
into all A.E.I. contracts. 












Listed below are a few of the important organisations 
that have entrusted their compressing plant to the 
A.E.I. Group. 


College of Aeronautics, Cranfield 

Consett Iron Co. Ltd. 

Gas Boards 

J. & E. Hall Ltd. 

Kodak Ltd. 

National Coal Board 

New Consolidated Gold Fields Ltd., S.A. 
Richard Thomas & Baldwins Ltd. 
Rolls-Royce Ltd. 

Woodall Duckham Construction Co., Ltd. 









COMPRESSORS, BLOWERS, 
BOOSTERS, EXHAUSTERS, 
SUPERCHARGERS 


ee ee ee eae eae ae ae ae ae ae ae ae ee ee 








Publication G12131 will be sent on request. 
For information on any compressing plant problem telephone RUGBY 2121 Ext. 363 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY AND MANCHESTER, ENGLAND 
A5345 
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A NEW INDUCED DRAUGHT 
COOLING TOWER 
by 


FOSTER WHEELER 















The ‘D’ Type Cooling 
Tower consists of a 
series of standard 
units with a cross sec- 
tional area ranging 
from 6’ x 6’ to 16’ x 16’ 
and designed to cool 
quantities 
varying between 50 
and 1500 Imperial 
gallons per minute. 


water 


* The Cooling Tower is entirely pre-fabricated 
and can be easily erected by 
unskilled workmen. 









High exit air 
velocity prevents 
recirculation. 


High efficient heat 
transfer. 


Uniform air and 
water distribution. 
Draught eliminators 


ensure minimum 
water loss. 


Selected and treated 
timber for long life. 






Corrosion resistant 
hardware. 


Pre-fabricated for 
simple erection. 






LIMITED 


Telephone: KENsington 6346) 


FOSTER WHEELER 


FOSTER WHEELER HOUSE, 3. IXWORTH PLACE, LONDON $SW3. 
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Stop that Water 
waste! 








with Prestex 


non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 
Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 


; 
876B 


( with the NEW ‘3D’ style button top) 
+” Pillarcock, 3” nose and tail. 


Non-concussive self-closing 
action 

Light pressure only required 
to operate 

Strong black non-heating 
button top (with ‘3D’ style 
red and blue inserts for 
“Hot” and “Cold”’) making 
it difficult to tie down or 
wedge open the valve 
Self-regulating to any pres- 
sure up to 100 Ib. per sq. in. 
Each tap fully tested on 
water pressure 

As easy to re-washer as an 
ordinary tap 

Chromium finish on a heavy 
nickel base 














884W 


4” Shower 
control Stopcock 
—also 884C for 
ceiling fixing. 






























Approved by all large Water Authorities. 


BELMONT WORKS 


London Office and Warehouse: PRESTEX HOUSE’ MARSHALSEA ROAD: S.E.! 







DONCASTER 


and at 28 THORP STREET, BIRMINGHAM, 5 


TGA WF6! 
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THE CLIP wit H A i 
NEVER-RELAXING GRIP C@ | 
It’s the exclusive Cheney design and 
patented thrust washer and insert that 
give the Cheney Clip that extra, never 
-relaxing grip. A larger diameter screw id | TO 4 @) U E 
ensures deeper, more positive thread Ces 

engagement to withstand 25% extra = | 

torque — and yet the Cheney Clip 
costs no more than any other type. 
Always ask for a Cheney Clip 

and see the difference 


CHENEY 0:11: CLIP 


ion /FENTER / 





Trade Enquiries to :- 
FENTER LTD., 184 ASTON ROAD, BIRMINGHAM 6 
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MAKERS OF RUBBER 
GEARBOXES SEALS-precutiar and PARTICULAR 


This type of seal was designed to take up mating-plate variations 
with reasonably balanced compression resistance, provide for 
simple assembly, have low permanent set and withstand wide 
FOR 40 YEARS climatic change in exposed conditions. 

It is a class of job requiring confidence with costly tooling and 


experience in specialized production. Can we help you ? 


ALBION ENGINEERING CO. LTD. || MUNeMAUAMOM (GLU) Mile) oer COe Mt) 


SAMPSON ROAD NORTH, BIRMINGHAM, 11 || Ky Jc@) VAM ssid MP UI N@ te ate 
Telephone: Birmingham Victoria 4064 Phone HUNTINGDON 934 (4 lines) 
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Welded Fabrications 
consult Empyrium, pioneers 
in this field. 





Transformer and Switchgear Tanks ; 
Storage Tanks for Petrol, Oil and 
Water; Autoclaves ; Chemical Plant 
of all descriptions ; Bedplates ; 
Machine Tool and Press Frames ; 
Gas Works Plant ; Hoppers, Con- 
densers, Gear Guards, Blast Mains, 
Air Receivers and Pressure Vessels of 
all types. 

Empyrium fabricate for all industries 
to ASME and Lloyd’s specification. 
Also to the exacting requirements of 
the Petroleum and Oil Companies. 
Full testing facilities, including 





EMPYRIUM 
WELDING & MANUFACTURING COMPANY LIMITED 


Head Office and Main Works: 


Pritchett Street, Birmingham 6. 
Telephone : ASTon Cross 3203-4-5. 


Telegrams: Empyrweld Birmingham 











PIONEERS IN WELDING PRACTICE SINCE 1917 





JW Ad 4680 
Enter No. 604 on reply card 
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so very useful when hand- 
ling slips, slurries, sludges, pulps, 
powders, foodstuffs, ground glass 


and all abrasive fluids. 





DIFFEREN T.--toensure perfect 


closure even with solids in suspension 


SAUND EES 


Grit or small solids in the fluid if 




















trapped on closure are just embedded 
in the flexible diaphragm and released 


when the valve is opened. 
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CWMBRAN : NEWPORT . MONMOUTHSHIRE 


Enter No. 611 on reply card 
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STRUCTURAL PLASTIC 


DISCOVER NEW WAYS of cutting time and 
cost in making parts and components and for many 
types of repairs. DOUBLE BOND—an entirely 
new material—can be used for jointing, filling and 
moulding, or fabrication of actual parts. This versatile 
self-setting structural plastic is available in two 
grades; one moulds like putty for filling in depth, 
the other spreads like cream for shallower and 
larger areas. Both set like lead, machine like 
brass and can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 








contact 
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MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS AND SUMMIT ALUMINIUM METALLIC PAINTS 








THE KENILWORTH MANUFACTURING CO. LTD., 





WEST DRAYTON, MIDDLESEX 






SP.1. 
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“CRAVEN” 5’ 0°, 6'0° and 7’ 0° 
VERTICAL BORING & TURNING MILLS 


available for immediate 


delivery 










These machines are of heavy construction, each with a 
30 h.p. constant-speed table driving motor and a twelve- 
speed gear box. Feed traverse to each saddle and its ram 
is by an independent variable-speed motor, and additional 
constant-speed motors are used for all quick traverse 
movements. 

Duplicate control stations give complete pushbutton opera- 
tion of the main motor and full selection of the ram and 
saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements 
being made by magnetic clutch operation. 


CRAVEN BROTHERS (MANCHESTER) LIMITED 
VAUXHALL WORKS - REDDISH - STOCKPORT - ENGLAND 


MACHINE TOOLS cM 2 


Enter No. 622 on reply card 
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STRUCTURAL 
STEELWORK 


WARDS 
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THOS. Ww. WARD LTD 


ALBION WORKS : SHEFFIELD 


PHONE :- 26311 (22 LINES) - GRAMS:- FORWARD SHEFFIELD 
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GREATER CAPACITY 
HIGHER EFFICIENCY 


ECONOMY IN FLOOR 
SPACE 


Photograph by courtesy of Vauxhall Motors Ltd 


A “BROOMWADE ” type L2000 at Vauxhall Motors’ works 


A new type of Stationary Air Compressor is here shown at Vauxhall Motors’ works at Dunstable, 


where Bedford trucks are built. 
The L2000 is an air compressor of advanced design incorporating the most modern features. The 


largest of the “ BROOMWADE” Stationary Compressor range yet built, it delivers 2,200 c.f.m. at 


100 p.s.i. 
It is an exceptionally compact unit, occupying a minimum of floor space and is highly efficient and 


economical in operation, representing a considerable saving in overall costs. 
Write today for publication No. 350 C.E. which gives full details. 


*“BROOMWADE’’ 


Air Compressors & Pneumatic Tools—Your Best Investment 
BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, BUCKS. Telephone: High Wycombe 1630 (10 lines) Telegrams: “ Broom,’’ High Wycombe (Telex) 


728 SAS 
Enter No. 641 on reply card 
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-let E.P.E. solve them =‘ 7 Se 
for you quickly 












e. 
Re 


prices, on short delivery. EPE 


that One can always be sure of 
many enclosure, at competitive 


“are always happy to help solve 
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We specialise in 


AIR DUCT HEATING UNITS 


OVEN HEATING 


ELTRON (LONDON) LTD. 
Strathmore Road « Croydon 
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In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a 
reasonable price. Fortunately, 
EPE specialise in DC equip- 
ment, bringing-years of experi- 
ence to,bear on the subject, so 


DC motors and generators, of 


DC problems, too. 


Water in your aur lunes? 
VICTOR CAN HELP! 


2 WALLSEND) LTO 


mt 





ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
"Phone: STEchford 2261 
"Grams: Torque ‘Phone Birmingham 


London Office: 421, Grand Buildings, Trafalgar 
Squere, W.C.2. Phone: WHitehall 5643 and 7963 
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PRECISION 
PLASTIC SHIMS 


From -0005” up to -040’. Consult 


FILTON 


fo ROTARY UNIONS 
(Patented) 
USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES 4’—3” BSP 
SPECIALS UP TO 6’ BORE 


Unions fitted with carbon bearings are available 
for temperatures over 400° F 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
A U : A re 34 0 L i D WARWICKSHIRE 
bal Telephone Spa 8111/2 


Enter No. 655 on reply card 













R 
aus THE THICKVes 


There is an “ARTUS” grade 
for most Chemical and Thermal 
Conditions. 

EASY TO IDENTIFY - EASY TO USE 


* Write for Sampies_and Literature or Mail Blueprint for Quotation, 
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From the Goodyear family tree 


A SUCKER FOR 
WATER WORK 


For mines, sewers, foundations — and all lighter duties too — 
choose Goodyear hose for water suction. Hand-built to exacting 
specifications, it is really rugged, and highly resistant to 
crushing and kinking. Reinforcing materials and rubbe’ com- 
pounds are carefully selected to suit the service. When you 
need water suction hose — or any other type of hose — specify 
Goodyear for longest, trouble-free life. There is a wide range 
of types and sizes —all from the Goodyear family tree. 


* Round steel wire helix supports hose against collapse from suction, 
yet gives good flexibility. 

* Choice of rough or smooth bore, or semi-embedded construction. 

* Hose may be supplied externally armoured for delivery service. 


* In lengths up to 60 ft., in sizes 4 in. in diameter; and in lengths up 
to 30 ft., in sizes 4 in. and over. 





GOODFYEAR ™=" 








| A | LN 
ae The Goodyear Tyre & Rubber Company (G.B.) Ltd., Industrial Rubber Products Dept., Wolverhampton 
Enter No. 661 on reply card 


WATER CLARIFICATION 
AND IRON RECOVERY 





This Water Clarification Plant was engineered by Lodge-Cottrell in collaboration with Messrs. 
Dorr Oliver. It was installed for Messrs. Appleby-Frodingham Steel Company (Branch of the 
United Steel Companies Ltd.) at Scunthorpe, and enables them to re-cycle the rolling-mill 
water. A large part of the total flow is cleaned 
through sand filters to leave approximately 
1 part per million of solids. Secondary 
filtration of the thick slurry, taken off as 
underflow from the Clarifier, is also provided. 


Another Filtration Plant, similarly engineered, has been 
in operation for three years at the Ebbw Vale Works of 
Richard Thomas and Baldwins Ltd. It recovers solids 
with an iron content of about 35°... 


At the Steel Company of Wales’ Works a Filter Plant 
to recover solids in cake form, with a water content of 
about 14°, is now nearing completion. 


Photog7aph by courtesy of the Appleby Frodingham Stee! Co. Ltd., (Branch of the United Stee! Companies Ltd.) 


L LODGE-COTTRELL LIMITED, ceorce street, PARADE, BIRMINGHAM 3. 


Telephones : Birmingham CEN. 7714 + London CEN. 5488 
4 e- O re OVERSEAS AGENTS 
. 7 CONTINENTAL Europe: Leon Bailly, ingenieur Conseil, Avenue des Sorbiers, Anseremme-Dinant, Belgium. 
ce SS BS SOUTH AFRICA : Lodge-Cottrell (Africa) Pty. Ltd., P.O. Box 6070, Johannesburg. 


AUSTRALASIA : Lodge-Cottrell (Australia) Pty. Ltd. 
L.C.40 
sildhheleaiabhiaeel 
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** MECHANICALS ” MEETINGS 


We see from the current issue of the Chartered Mech- 
anical Engineer that the Institution of Mechanical 
Engineers plans to alter the structure of its meetings. 
To date papers have been accepted by the Institution 
for presentation at headquarters and publication in the 
Proceedings ; and by the Branches for presentation in the 
provinces usually without publication. The consequence 
has been that ordinary meetings have tended to be held 
almost every week at headquarters during the winter 
months and less frequently by the Branches. Now it is 
planned that some of the ordinary meetings of the Insti- 
tution at which “ headquarters” papers are presented 
shall be held at the Branches, particularly when the 
subject of a paper is likely to be of special interest 
within a Branch area. As a consequence of this arrange- 
ment the number of ordinary meetings held in London 
will be reduced to about two per month and at half of 
these meetings it is planned that memorial lectures, 
addresses, and “review” papers shall be presented. 
There will also be presented certain more specialised 
papers, no doubt those having no special relevance to 
the work of engineers in any given geographical region. 
More room within the programme will become available 
for informal discussions at headquarters, which have 
proved popular and valuable, and for the holding of 
evening symposia. It is also proposed that symposia 
extending over a whole day or more shall be limited 
to two in each year. 

The fact that the Institution has thought it desirable 
to alter the structure of its meetings is an indication of 
the very substantial change in its affairs which has come 
about in the last quarter of a century. Twenty-five 
years ago headquarters meetings held once a month 
were ample to cover the ground; and a quite large 
fraction of the audience attended every meeting since 
the papers, though technical, appealed to almost all 
kinds of mechanical engineers. But nowadays even a meet- 
ing every week is proving insufficient. Those meetings 
have to be supplemented by the organisation of symposia 
and the publication of a substantial number of papers 
for written discussion. Furthermore papers have become 
increasingly specialised so that the audience at each 
meeting tends to be confined to specialists too. 

Many older engineers will look back nostalgically to a 
past when the Institution was smaller and its society 
more intimate. But one can never go back. As the 
Institution moves into the future its present planning 
should appeal to its members as wise. For it is surely 
sound to make more use of Branch facilities and the 
exercise will provide a flexibility hitherto lacking in that, 
if necessary in the future, by holding meetings in the same 
week at different Branches more than one headquarters 
paper per week could be presented. Additionally—it is 
a point which specially appeals to us if only because we 
cover a field very much wider even than that of the 
Institution—more room, it appears, is deliberately to be 


made for the presentation by notable men of reviews of 
the work going forward in their fields; reviews not intended 
for specialists but to keep mechanical engineers in general 
up to date in knowledge of such advances. For however 
much it may become fragmented ‘into specialised fields 
there still remains, we are convinced, a unity in engineering 
thought and experience so that advances made by special- 
ists in one field are likely to be applicable in several 
others. 


RUBBER AT THE SCIENCE MUSEUM 


We had the pleasure last week of attending a little 
ceremony at the Science Museum in South Kensington. 
It was the handing over to the Museum of three large 
showcases in the industrial chemistry gallery, containing 
objects illustrative of the molecular structure of natural 
and synthetic rubbers, their production, compounding, 
and processing, the wide variety of products thus obtained 
and the important part they play in modern life. The 
display has been devised and organised by the Federation 
of British Rubber and Allied Manufacturers and made - 
possible by the generosity of British manufacturers of 
rubber products ; makers of synthetic rubbers, com- 
pounding chemicals, processing machinery and com- 
ponents ; the Natural Rubber Development Board, 
representing producers of natural rubber; and the 
National College of Rubber Technology. 

The ceremony illustrated two factors which have an 
important and perhaps even a ruling influence upon the 
policies of the Museum. The paucity of space available 
was forcibly brought home to us. For rubber is so 
important a material in our civilisation, and the treat- 
ment of natural rubber and the synthesis of artificial 
rubbers are so technically interesting, that we could not 
help thinking that a display confined to three showcases 
was not very adequate to represent the work of one of 
the ten largest industries in this country. But in relation 
to the immense field now covered by science and tech- 
nology—we have stressed more than once that the 
museum is misnamed since more of its exhibits are tech- 
nological than scientific—and in relation to the amount 
of space available, even when an extension now approach- 
ing completion comes into use, three large showcases 
may well be about the right proportion. How deplor- 
able! The other point, which ought to be more widely 
appreciated than it is, is the dependence of the Museum 
upon industry for new exhibits and the rearrangement 
of older ones. In relation to its real needs we suspect 
the funds available to the Museum for the purchase of 
new exhibits must be derisory. For it should be noted 
that to lay out the present exhibit, small relative to 
those of certain other wealthy industries, the Museum 
was Clearly very glad to have monetary support. We 
do not think engineers can really regard that situation 
as satisfactory. We are sure the Museum authorities 
would not accept from industry exhibits they regarded 
as quite unsuitable, nor allow an industry grossly more 
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space than its importance really justified. We are 
equally sure that no industrial association prosposing to 
present an exhibit would attempt to throw its weight 
about unduly in doing so. We are also sure that it is 
beneficial all round that industry should contribute at 
its own costs to the Museum’s exhibits. But t:e real 
situation seems to be that the Museum authorities 
cannot move very effectively without the support of an 
industry and since some industries are likely to prove 
more generous than others and some may have no 
organisation through which such generosity could be 
organised there is necessarily a risk that the represen- 
tation of different industrial subjects will be out of 
balance. Nor, unless it has adequate funds available, 
can the Museum authorities control as effectively as they 
should what the policy should be. As we have stressed 
before we feel the Museum should be striving more 
directly than at present to convey to less well-informed 
people how the application of science has influenced 
and is influencing their lives and to indicate to them 
that science is just as much a part of our modern culture 
as are the arts and the humanities. No doubt the author- 
ities have their own ideas as to what their policy would 
be were their hands free. But when they have to work 
on the basis, financially, of a shoe string there are 
obviously difficulties in working policies out and getting 
them applied. In the circumstances all who visit the 
Museum may feel inclined less to criticise the author- 
ities for shortcomings than to congratulate them upon 
the tact and firmness which they must show in imposing 
at least some order and unity of approach upon the 
arrangement of exhibits generously presented to the 
museum by industries and firms. Criticism, it is to be 
presumed, could be more effectively directed at the 


Treasury. 


STAFF COLLEGE FOR TECHNICAL TEACHERS 

At a press conference last week, Sir Alexander Fleck 
outlined proposals for establishing a staff college for 
senior teachers in colleges of technology and commerce 
and senior staff in industry. With the support of the 
Minister of Education, Sir Alexander is appealing to 
industry to make a “ once-and-for-all”’ contribution of 
£100,000 towards the setting-up of such a college ; of 
that sum £60,000 has already been promised by thirty 
firms. The suggestion that a staff college of this kind 
should be provided was made originally by the committee 
on the supply and training of teachers for technical 
colleges which was appointed by the Minister of Educa- 
tion in September, 1956, with Sir Willis Jackson as 
chairman. In its report, the committee emphasised the 
considerable benefit to technical education resulting 
from residential conferences “lasting two or three 
weeks.”’ These conferences, it was urged, would keep 
teachers in touch with new trends in science and tech- 
nology, would foster a more catholic understanding in 
industry and elsewhere of the functions of technical 
colleges, and would provide opportunity for studying 
major problems of technical education, with a view 
to stimulating new methods and attitudes in the colleges. 

The intention is that the staff college should be a small 
one offering a series of short courses of two to four weeks’ 
duration. Probably not more than thirty would attend 
each course, about two-thirds of them being experienced 
teachers and the remainder drawn from industrial edu- 
cation and training officers, personnel managers, works 
managers, research, production and sales staff and school 
and university staff. Each course, it is suggested, should 
be devoted to a different major topic of concern to the 
technical colleges, dealing, for ¢xample, with the develop- 
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ment of teaching methods, the organisation of new 
courses, the emergence of new technologies and college 
organisation and administration. Probably not more than 
200 teachers or so would pass through the college in a 
year. Nevertheless, the objective is a useful one. It is 
to ensure an adequate supply of key personnel for the 
technical colleges, as, for example, future principals, 
heads of departments and other key staff. As Sir Alex- 
ander Fleck emphasised to us last week, these men must 
have a breadth of outlook and a familiarity with national 
trends in industry and commerce which will enable them 
to exert a powerful influence both within their colleges 
and upon the top managements of the firms with which 
they come into contact. There is no doubt that progres- 
sive improvement in the quality of this country’s technical 
education depends a lot upon full co-operation between 
the colleges and industry. Realisation of that important 
factor, we believe, is growing. A staff college, organised 
in the manner outlined, cannot fail to strengthen that 
co-operation. The project has been carefully studied by 
the Ministry of Education and there has been full dis- 
cussion with representatives of industry and local educa- 
tion authorities. The hope of all concerned is that the 
college may come into being before the end of next year. 
It is envisaged as a self-governing entity with its own 
governing body, consisting of representatives of industry 
and commerce, local education authorities and teachers. 
A small permanent staff, headed by a director of studies, 
would conduct the college under the guidance of this 
governing body. The annual cost of running this staff 
college is put at £30,000. The Minister of Education has 
promised a grant towards this of £10,000 and most of 
the balance would come from fees paid by local education 
authorities, Thus, the college would be maintained 
** mainly out of public funds.” Stepping from the pulpit 
to the market place, we would say that it can prove a 
worthwhile expenditure of “‘ public funds.” 


BRITISH SHIPPING 

Last week in the House of Lords in a debate on the 
state of British shipping it was emphasised that the 
shipping industry could not, unaided, combat flag dis- 
crimination and the arbitrary decisions of other govern- 
ments, and that in order to maintain the strength of the 
merchant navy consideration should be given to some 
form of retaliatory action. Another problem mentioned 
as facing the industry was that of finance and taxation, 
especially when the operating subsidies paid to American 
companies were remembered together with interest-free 
loans given by Germany and special tax benefits available 
in Greece, Italy and Japan. The scrapping of ships 
over twenty years old was advocated and also that 
owners should be allowed to allocate part of their profits 
to fleet replacement account. On behalf of the Govern- 
ment, the Parliamentary Secretary, Ministry of Transport, 
said that any scheme to improve the competitive position 
of British shipping must be carefully considered and 
that it was essential to know what steps were being taken 
to solve the problem of the world’s surplus tonnage. 
He agreed that flag discrimination constituted a greater 
threat to British shipping than flags of convenience and 
noted that 17 per cent of the latter category of tonnage 
was at present laid-up compared with the 5 per cent of 
British tonnage. To combat the effect of the former, 
the Government, he reported, had made seventy-four 
formal protests in the last ten years to thirty-one countries, 
and that last year there had been some responses. 

That the British shipping industry has been suffering 
under the strain of having to maintain its services under 
the triple handicap of flag discrimination, flags of con- 
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venience and state subsidies, has been loudly proclaimed 
by shipowners over the last few years. Regrettably, 
despite the evidence given by the serious fall in the 
balance of payments earned by the industry, which 
_ underlined the effect of international measures of dis- 

crimination, statements by shipowners elicited very little 
more than a sympathetic hearing from the Government, 
and the 40 per cent investment allowance : cold comfort 
indeed in view of the mounting difficulties and the fact 
that the formal protests made by the Government had 
largely fallen on stony ground. It must be remembered 
that the Americans consider that their 5O per cent carry- 
ing requirement is essential to the maintenance of their 
merchant fleet. However, it is to be deplored that 
countries newly emerging in the world of shipping have 
adopted the American standard in this respect rather 
than the British. It is obviously desirable that 
nations should be weaned away from such practices. 


But as the effort to do so does not seem at 
all likely to prove successful then it may well 
become essential to provide the British shipowner 


with the means to achieve economic parity with 
them. Management, however efficient, cannot counter 
the effect of artificial stimulants and ,freight rates 
at unremunerative levels can only result in the 
shrinking of the merchant marine. The expansion of 
flags of convenience fleets has meant that a very large 
amount of tonnage is operating tax free and so represents 
another economic hazard. To offset the commercial 
advantage of being able to accumulate financial resources 
for fleet replacement, the obvious countermove is to 
translate to British territory where such tax advantages 
are available, failing the equivalent tax relief at home. 
The proposal made for a scheme to allow owners to 
reserve part of the profits for fleet renewal has often 
been made by shipowners who have suggested that such 
funds should be held in escrow against the building of 
new tonnage. Shipowners hope that new thinking, on 
the part of the Treasury, will result in a better realisa- 
tion of the necessity for some such action. 

The desire for national fleets and other reasons have 
raised the world tonnage to its present level of 125 
million tons which is greatly in excess of present require- 
ments so that a large amount of tonnage, about 7,000,000 
tons, is laid-up and too many ships are chasing too few 
cargoes. Many owners have advocated rationalisation 
and the introduction of a scrap and build programme ; 
for more than 20,000,000 tons of ships are over twenty 
years old while a further 32,000,000 tons are approach- 
ing this span of life. An agreement for scrapping on a 
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two-for-one basis would reduce world tonnage by 
10,000,000 tons and provide work for the shipyards ; 
but it would have to be on an international basis. Of 
the total mentioned of tonnage over twenty years old 
Great Britain’s share is 2,800,000 tons and any scrap- 
ping programme would require financial help backed by 
the Government. Perhaps the time is ripe for a little 
of the feather - bedding, so unanimously accorded 
to airlines to help them to fight against inter- 
national competition, to be accorded to the British 
shipping industry, to assist it to meet the economic 
threat of flag discrimination, flags of convenience and 
subsidies and also to maintain and even expand its 
fleet. If only ships had wings ! 


STEEL PRICES 

Purchasers of all commodities always welcome a price 
reduction, and all sections of the engineering industry 
will undoubtedly welcome the reduction in iron and steel 
prices, details of which are given on page 274. It is the 
third reduction to be made in two years, with the result 
that the general level of British steel prices is now from 
2} to 3 per cent lower than in March, 1958. Moreover, 
British steel prices are substantially lower than those 
ruling in the U.S.A. and, for corresponding products in 
open hearth qualities, are generally below those ruling on 
the Continent. The reduction now announced .is one 
that should give the Chancellor of the Exchequer pleasure, 
in view of his recent admonitions to industry to reduce 
prices wherever it is possible to do so. But in this price 
reduction there is an important factor which ought not to 
be overlooked. Since the middle of last year, the costs of 
ore, scrap, fuel, transport and labour have remained 
virtually unchanged and the rising demand for steel has 
led to the use of a higher proportion of pig iron in relation 
to scrap in steelmaking. As pig iron is the more expensive 
material, actual steel production costs have, in fact, 
tended to rise. Against this, however, operating experience 
has revealed that modern plants are proving themselves 
capable of greater outputs than were hitherto assumed. 
Consequently, the capital cost per ton of steel output is 
lower. This, it is estimated, has rather more than offset 
the higher production costs and has enabled these latest 
price reductions to be made. In other words, the benefits 
arising from the vast amount of money expended by the 
iron and steel industry on modernisation and develop- 
ment projects are being shared with the users of its 
products. That is good business. It is also evidence of 
the way in which technical progress aids the national 
economy. 





“THe Evectric Licht APPLIED TO SURGERY ” 


“* One of the greatest obstacles to the success of a surgical operation 
is the scanty and imperfect light, which, in some cases, is the surgeon’s 
only guide, and is fraught with danger to the patient. Thus, the 
extirpation of a naso-pharyngian polypus is almost performed in 
absolute darkness, it being impossible to bring a common light near 
enough to the patient without scorching him. The problem, there- 
fore, of finding a light which might be introduced into a cavity with 
impunity, remained still to be solved ; and, from a communication 
sent in a few days back to the Academy of Sciences by MM. Th. 
Dumoncel, Fonssagrives and Ruhmkorff, it would appear that 
this desirable object has at length been attained. Dr. Fonssagrives 
having long entertained the idea that electric light might be advan- 
tageously applied to the purpose, communicated his views to M. 
Dumoncel, a distinguished electrician, who, calling to mind the 
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effects of electricity in vacuo, as exemplified in Geissler’s tubes, which, 
although traversed by the electric light, reveal no increase of tempera- 
ture, conceived the oe plan for turning this circumstance to 
account in surgical cases o to. A ey tube, 
having a very small bore, is bent into the form of a heli or screw 
(the smaller the bore, the greater is the brilliancy of the light) ; by 
this means, a kind of luminous cylinder is formed, which is sufficiently 


the first part of the problem was solved ; but the colour of the light 
; be det , Since this depends on the nature of the 
gases introduced into the tube. As mixtures of certain gases, such 
as carburetted hydrogen, carbonic acid, hydrochloric acid 
will produce a white light, nothing i 
such a mixture; and this delicate operation was intrusted ; 
Ruhmkorff, who at the same time introduced other valuable improve- 
ments into the apparatus.” 
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Some High Spots in Thermal Power 
Generation 


By B. WOOD, M.A.* 
No. I 


This paper, given before the annual meeting of the Engineering Institute of 
Canada, Quebec City, May, 1958, contains a topical survey of developments in 
large steam power plant with comments on highest points achieved in turbines 
and boilers at present ordered. Comments are made on trends, limitations, 
prospects and economic aspects. Stress is laid on the importance of choice of 
speed of turbines as affecting exhaust arrangement in view of the more easily 
won gains at the low temperature end of the cycle. A world list of outstanding 
units in point of size, temperature or pressure is given. Mention is also made 
of gas turbines. 


URVEYS of what is going on in power was 450MW for Breed, also cross-compound 
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in an interconnected system without much 
hydraulic power, as all other stations descend 
to secondary duty in order to give the station 
with the lowest incremental cost as much load 
as possible. Even so there is commonly a 
substantial gap between calculated best heat 
rate and that attained over a year. 

As regards the make-up of component 
efficiencies, the attainable boiler efficiency is 
very nearly constant for all boilers of com- 
mensurate size on hard coal, namely about 
94 to 95 per cent on lower calorific value. 
Very little improvement can be expected on 
this, since the major loss, that to the stack, 
is unavoidable unless some radical new 
development takes place, such as use of 
corrosion resistant material in the air heater 
(and all that follows), thus allowing operation 
below the dew-point and permitting condensa- 
tion to take place, so recovering some of the 
latent heat of the water in the stack gases. 
This is currently being tried at Detroit, River 
Rouge No. 3. However, acid dew-point cor- 
rosion and plugging has so far proved an 


generation are a recurrent phenomenon. 
As, however, in recent years things have been 
developing so fast, there is always something 
new to say, particularly if it is permitted to 

















but 3600-3600 r.p.m. Some twenty sets of 
about 300MW and upwards have recently 
been ordered in the U.S.A. and two in 


Canada (see Tables I 


intractable problem, since remedies found to 
work in one plant may fail in another under 



















































































range over the whole world rather than con- to VIII). It will be 14,000 
fining attention to one country. This survey noted that in order NI 9 STRAIGHT CYCLE. 
is limited to thermal power station plant and to keep within reason- ee ee REHEAT CYCLE. 
ignores L coguenenggee® spend pee ar civil able space, in Table 13,000 : ——-—— DOUBLE REHEAT CYCLE. 
construction aspect. The trend with increas- V (U.S.A.) the qualify- PZ STEAM CONDITIONS ARE 
ing power demand in countries which hitherto ing rating had to be q “tlre naeaaecntteen 
relicd mainly on water to have to turn at least raised to 250MW vice 12,000 = Tes Sere 
in some degree to generation from fuel isa 120 for other coun- oe 
phenomenon to be seen in the U.S.A. as well _ tries.+ ” 
as in Canada and New Zealand, and even in = 11,000\— LES 900 . 
Sweden and Italy. CYCLES AND =< “Pass - 
EFFICIENCIES - es 1 
‘ The best net annual | 
w AND - ~~ 
eputted e ee station efficiency ri ee ee aaa Kaas &. 1800 “| 
Many new stations are scheduled to contain obtained to date is 37-5 yw | 2500 /isxrz~— 
the order of 1200MW. Some of the largest Per cent by Tanners § PES eae! TEEN A | e..~ it 
thermal power stations built to date are: Creek, with 2000 Ib = %000 "3500 ea BOOB PER 
SE Anse __...... per square inch 1050/ ¥ * PO ee Se SQ. IN, 
meres 1050 deg. Fah, 2 . 
rating, | Capebility, 200MW and ISOMW = 4.000 as meas | 170—>-— 4} 
eet ' —__———- sets. Muskingum, “% 
Seeeess CEVA) 7 2 | Hs | i500 area =a ~~ : 
Clifty Creek (OVEC) eee oP 1080 > 1200 yger ree show 7,000 
ih - 1036 — nearly the same. All 
fame Hall Ao" B™ and * C926 a the first twenty U.S. ee 
leap eae stations use a reheat 6,000 en 
Barking, “ A B” and “C,” U.K. 747 
Not yet completed—High’ Marn- 1000 cycle of about these ae 
————_ = 1100 conditions, the first =o -— 
re ___...__ seven OM cfoss-com- 5,000 ee = ae 
The reason for quoting capability separately Pound sets. The best ope 
is that in the U.S.A., in contrast to Europe, ere nos Bg by | | 
; station is 
_— is commonly run well above its nominal 31-53 alee <i 40005 700 00 500 1000 1160 108 1368 7400 
gn capacity, e.g. 125-ISOMW sets at per Dy rune * 
165MW and 175-200MW sets at 21SMW. Castle Donington in ee 
Clifty Creek, Kyger Creek and Kingston owe 1957 with LOOMW sets 1—Clarence Dock No.1 400/725... ... ... ... 1333 
their size to the power demand of nearby t 1500 Ib per square 3—Stella South 3. 9009000830 LT 186 
gaseous diffusion plants for separation of inch 1050 deg. Fah. Line... ee eS 
uranium isotopes. Clifty and Kyger employ 0n-reheat with cool- ie pe ey ae - = 
200MW cross-compound sets. Fortuna and ‘ng towers. 8—Dunston “ B "2 600/850/850 .. |. |. 1951 
Goldenberg are remarkable as being both __ The attainment ofa oTisd 7 tpoopas Choe 
brown coal plants using a very low grade fuel _ high efficiency calls not 1p Ridehee bene a Selita 
of 4000 B.Th.U. per pound (62 per cent Only for an advanced 13—Port Washington ... 1230/825/825 |) --. |.. 1938 
water). They both use cooling towers and rim eet grad ota 1S—Colbert 2) Aavovtasovioso 1986 
have existed for generations, Goldenberg ividua. wer an -—Kyger Creek ... ... (1050/1050... 1956 
having had SOMW sets in 1919, at that time turbine performances Rint uit renee 


the largest in the world. The stations have 


been recently re-equipped, Fortuna in part 
with 1SOMW sets which are at present the 


obtainable only in large 
units and also, what 


is most important, with a favourable load 


Fig. 1—Station heat rates 


apparently similar circumstances. 


biggest in Europe, but a 300MW cross- ‘fegime. Often the latter follows automatically 
compound set is on order in Italy, some 
275MW single-line sets (Blyth “B’’) and 
one 550MW cross-compound for Thorpe 
Marsh in England. This is to date the 
largest in the world. 

The largest set ordered in the U.S.A. is a 
SOOMW cross-compound 3600/1800 r.p:m. 
unit for Widows Creek. The previous largest 


* Merz and McLelian, London, England 





+ The above tabulation was plete at March 1, 1958. Since 
that time some notable additions have been made as follows. 
Three SOOMW sets have been ordered by TVA for their Colbert 
station, one each from C. A. Parsons, General Electric and 
Brown Boveri. The Parsons set is cross-compound, similar in 
design to the SSOMW set for Thorpe Marsh except that each line 
runs at 3600 r.p.m. instead of 3000. Steam conditions are 2400 Ib 
per square inch. pan ng y . 
machines have been o: from Brown Boveri 








Vales Point station. A 1,450,000 Ib per hour brown coal- 
burning boiler has been ordered from KSG for Poland. 
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Boiler efficiencies rarely fall much below 
“bogey”’ unless the fuel is unusual and the 
plans definitely go badly wrong. Low grade 
fuel containing much water, such as brown 
coal or peat, does not permit of reaching the 
same efficiency as on hard coal even on the 
lower calorific value basis. Oil permits about 
2 per cent below coal on gross C.V. (2 per 
cent better on net C.V.). 


The next component is the cycle efficiency, 
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TaBLe I—GREAT BRITAIN. Outstanding Generating Sets with Associated Boiler Plant (120MW and Over or Supercritical Pressure or 1100 deg. Fah.) 

































































No. of Unit Steam conditions (TSV) No. of | No. of Manufacturer Boiler , | Commissioning 
Plant sets Manufacturer capacity, | Speed, r.p.m. exhausts | boilers million Ib/hour date 
MW Lb/sq. in Deg. Fah. 
Margam “B"’ 1 4 3000 3000 1050/825 — I 0-24 959 
Agecroft “B” “ HP” 2 120 3000 1500 1900/1000 2 2 1cL” on 0-86 1958/60 
Belv “Pp” 2 120 3000 1500 1000/1000 3 2 John Brown ves 0-86 1960 
be ee 4 120 3000 1500 1000/1000 2 a B and W 0-86 1958 . 
Drakelow “B” ... 4 120 3000 1500 1000/1000 3 { : i eaten oes He 
Kincardine ... 3 120 3000 1500 1000/1000 3 2 John Brown ... 0-36 1960 
Northfleet 6 120 3000 1500 1000/1000 2 6 FW oS 0-86 1959 
Padiham “ B” 2 120 3000 1500 1000/1000 3 { ; ee * be + 4 
Richborough eee 3 oo ee oo} seeeyiess 3 3 J. Thompson 0-86 1962 
2 1 1 i 
Rugeley... . ee wd : +4 j+==4 Heo pros oo } 2 2 B and W 0-86 1960 
Skelton Ques “9 2 Tana: wed a 120 3000 1500 1000/1000 2 4 Mitchell ‘ 0-86 1960 
Staythorpe“B"’... .. 3 120 3000 1500 1000/1000 2 3 John Brown... 0-86 1958 
Uskmouth “B”’ 3 120 3000 1500 1000/1000 3 3 and ‘ote 0-86 1958 
High Marnham 5 200 3000 2350 1050/1000 3 5 ICL oe 1-40 1959 
West Thu Jat 2 200 3000 2350 1050/1000 a 2 B and W 1-40 1960 
Willington “ B’’... 2 200 3000 2350 1050/1090 3 1 Band W 1-40 1961 
Kincardine ..._ ... 2 200 3000 2350 1059/1000 — 2 Band W 1-40 1963 
Blyth “ B** 2 275 3000 2300 1050/1050 = 2 Yarrow ... 1-90 1962 
Thorpe Marsh 1 550 3000/3000 2300 1050/1050 5 1 ICL 3-75 1963 
TaBLe II—FRANCE. Outstanding Generating Sets with Associated Boiler Plant (120MW and Over or Supercritical Pressure or 1100 deg. Fah.) 
Unit | Steam conditions (TSV) Boiler 
Plant No. of Manufacturer capacity, Speed, | No. of No. of Manufacturer __capacity, Commissioning 
‘ sets MW r.p.m. Lb/sq. in | Deg. Fah. exhausts boilers million !b/hour date 
Violaines 1... set CEM ..._...|_ 115/125 | 3000 1510 | 1004/1004 2 | | Stein and Rubaix...|__ 0°77/0-86 1985 
Violaines 2 . 7 1 CEM 115/125 3000 1510 1004/1004 2 i — Fives- 0-77/0: 86 1958 
ille 
Arrighi ... | 1 Schneider- 117/120 3000 1270 968/968 3 1 Babcock and 0-79/0-88 1955 
Creusot Wilcox 
Porcheville .. ; 4 CEM “a 125 3000 1800 1004/1004 3 4 Band W 0-79/0-88 1955 
Creil St.-Leu a | Alsthom 125 | 3000 1270 | 1004/1004 3 4 Stand R 0-79/0-88 1956 
Beautor 2 ‘0 3 i CE : 125 3000 1800 1004/1004 3 3 Band W 0-79/0:88 1957 
Nantes-Chevire 3 1 | Schneider- 125 3000 1270 968 /968 3 1 Stand R 0-79/0-88 1956 
Creusot 
Comines 3 i Rateau-Jeumont 125 3000 1800 1004/1004 3 1 Stand R 0-79/0-88 1959 
Montereau ... . 2 Alsthom 125 | 3000 1800 1004/1004 3 2 StandR 0-79/0-88 1959 
Les Ansereuilles 2 Rateau . 125 } 3000 | 1800 1004/1004 _ 2 StandR 0-79/0-88 - 
Yainville 2 Schneider- 125 3000 1800 1004/1004 _ 2 PP Ee «0. 0-79/0-88 1959 
reusot 
Chalon . 1 Schneider- 125 | 3000 1800 1004/1004 - I Band W 0-79/0-88 _- 
Creusot | 

— Ambes 2 Rateau a aie 125 | 3000 1800 1004/1004 3 2 Band W 0-79/0-88 1959 

. 3 CEM 125 j 3000 1800 1004/1004 —- 3 Band W 0-79/0-88 1960 
on WES a 2 Alsthom 125 | 3000 1800 1004/1004 — 2 St and R 0-79/0-88 —_ 

. 8/Sambre 1 Alsthom* 125 | 3000 1800 1004/1004 - I Stand R 0-79/0-88 1969 
Emile Huchet 2 CEM 125 } 3000 1800 1004/1004 — 2 Band W 0-88 na 
Richemont 2 CEM 125 | 3000 1800 1004/1004 eS { : Walther... 0-88 - 
Hornaing ‘ = 2 CEM 125 3000 1800 1004/1004 - 2  ) 0-88 1958 
Champagne sur Oise 1 Schneider- 250 3000 2000 1050/1050 4 1 Band W 1-55/1-7 1961 

Creusot 
Site not determined l Rateau 250 | 3000 2350 1050/1050 i Stand R 1-55/1-7 1961 

















TABLE LII—GERMANY. Outstanding Generating Sets with 









































* Not yet ordered. 


Associated Boiler Plant (120MW and Over or Supercritical Pressure or 1100 deg. Fah.) 
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Steam conditions (TSV) 
Speed, No, of No. of Boiler capacity, | Commissioning 
r.p.m. Lb./sq. in Deg. Fah. exhausts | boilers Manufacturer million Ib/hour date 
~~ 3000 4300 1112/ mes ge - 
3000 1500 1050/1050 3 \ ! Darr 0-5S 1956 
3000 2550 1112/968 2 1 Darr 0-5 1957 
3000 3200 1112/987 2 2 Derr |. 0-685 1958/9 
3000 2560 995/995 2 i D. B and W 0-88 1960 
3000/3000/3000 2000 968/905/905 6 ; { 7 allel + i 1954 
3000 1500 977 3 I Derr ... 0-66 
1 Sulzer |... 0-66 1955 
3000 2580 977/977 2 i Walther... ... 0-99 
3000 2580 977/977 2 I Steinmiilier ... 0-99 1957 
3000 2580 977/977 2 i Walther... _.. 0-99 1956 
3000 2430 995/995 3 {i , = 1957 
i VKW |. |. 1-05 
3000 2430 995/995 3 { 1 fae - ‘ 1-05 a 
3000 2580 977/977 2 1 Band W_ 1-05 1959 
3000 2560 995/995 2 2 viw. Stein- lie 1959 
3000 2560 995/995 2 2 KSG ai 1960 
3000 2580 977/977 2 ee pros its a 
3000 2560 995/995 3 1 D. Band W ... 0-88 1960 
3000 2800 977/977 2 i 7S elias 1-0 1959 


























TaBLe IV—REST OF EUROPE. Outstanding Generating Sets with Associated Boiler Plant (120MW and Over or Supercritical Pressure or 1100 deg. Fah.) 












































Unit Steam conditions (TSV) 
No. of Manu- a Speed, No. of No. of ler , | Commissioning 
Country Plant sets facturer Ww r.p.m. Lb/sq. in Deg. Fah. exhausts | boilers Manufacturer million f date 
Be.ctum...| Baudour , 1 EW .. 115 3000 2350 1102/1048 3 1 Sulzer ... 0-75 1959 
HOLLAND ...| Amer ... ee 1 BBC .. 120 3000 1465 1004/1004 3 i Schelde .. 0-79 1957 
Harculo... ... .. 1 BBC . 131 3000 2350 995 3 i Stork 0-93 1960 
Bogen Pe Plem .. i SSW 125 3000 2400 1004/1004 2 1 I 0-93 1959 
‘ole 2 Stork 125 3000 1800 986/986 _— 2 Schelde- Breda- 0-93 1959/60 
Amer 3.. 1 BBC 175 3000 2430 1050/1004 3 1 Schelde-Sulzer 1-12 1959 
SWEDEN .| Stenungsund... 4 STAL 150 3000/1500 1590 {9 2 4 — M 1-02 1959 
Denmark ...| Asnaes ... ... 2 | BBC.. 120 3000 1800 1000/1000 3 : on 1957/59 
IraLy ... ...| Sta. Barbara... 2 BBC .. 125 3000 1500 1000/1000 3 2 D. B and 0-77 1958 
Chivasso 2 ... 1 Ansaldo 140 3000 1800 1000/1000 2 1 0-99 1956 
Civita Vecchia 1 Ansaldo 140 3000 1800 1000/1000 2 I Ansaldo 0-93 1956 
Tavazzano 2... 1 SSW .. 140 3000 2400 1000/1000 3 1 Suizer 0-94 1957 
ME 1 Tosi .. 150 3000 2000 1000/1000 2 1 Tosi 1-05 ps 
Vigliena (Naples)... 1 Ansaldo 150 3000 2400 1000/1000 2 i Ansaldo Lia! 1957 
Not fixed ... ... i Tosi ... 300 3000/3000 2400 1050/1000 4 i CE-Tosi 2-2 1958 
PoLAND  ...| Katowice ae oe MV ... 120 3000 1800 1000/1000 3 one ae fis 1961 
Russia ...y Cherepet land2...) 2 ae A 150 3000 2400 2 5 Taganrog 0-53 1956 
rosila 
Cherepet 3 and 4... 2 _ 150 3000 2400 1050/977 2 3 Taganrog 0-53 1958 
rosila 
S. Urals9 and 10...) 2 — 200 3000 2400 1040/986 a — ~ _ 1958 
SPAIN ... Escombreras 1 GE ... 125 3000 1800 1000/1000 2 ~ -_ ~ 1957 
FINLAND Naantali 1 AEG... 125 _ 2400 986/1004 - 1 Sulzer ... 0-93 1960 
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which is the main variable under the designer’s 
control. Cycle efficiency in this paper means 
the thermal efficiency of a turbine of invariant 
standard stage efficiency. This is a useful 
concept though arbitrary. We have no other 
practical criterion, since neither Rankine nor 
Carnot efficiency gives a figure close enough 
to reality to be of use as a yardstick. Fig. | 
shows the trend of station heat rate against 
initial steam temperature as main variable. It 
is not practicable to show in a single diagram 
the effect of all variables. Size of machine, 
date of manufacture, pressure, reheat tem- 
perature and exhaust conditions, are all 
significant influences of about the same order. 
Potential gains by better cycles have now 
reached the point where between one accepted 
cycle and the next most advanced the step is 
so small—say 4 per cent (multiplicatively), 





that the difference between a good turbine 


and a poor one will span it. Hence we do 
not always find station efficiencies attained in 
the order of their prospective cycle efficiencies. 
The cycle efficiency is determined by blade 
efficiency, average steam temperature, pres- 
sure, vacuum and precise arrangement of feed 
heaters and other details. Average steam 
temperature is mentioned to take account of 
reheat, not just initial steam temperature. 
The Carnot heat rate is also shown in Fig. | 
as a matter of interest though, for comparison, 
the turbine heat rate should really be used. 
Turbine heat rates of the order of 7200 are 
now in sight implying 50 per cent efficiency. 
Thus a milestone is about to be reached where 
only half the throttle heat will be rejected to 
the exhaust. 

Over a wide range of cycles the following 
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figures are broadly correct: 


Gain, per cent 
For each 100 deg. Fah. in steam temperature (and 


reheat simultaneously) 3-34 
For first reheat to full temperature ‘of plain cycle 444 
For second reheat 1-14 


For each doubling of pressure subject to deduc- 

tion for feed pump .. 7 
For each 6 deg. Fah. lower vacuum temperature 

(at constant leaving loss) . 1 


The capital costs incurred in attaining these 
gains are not uniform, though a true eco- 
nomic design ought in principle to show the 
same incremental return for a small change 
of each separate variable, subject to adjust- 
ment for cost of maintenance and risk of 
outage or breakdown and any other relevant 
factor. 

Maximum pressure should be a matter 
settled by economics, i.e. how much it is 
worth to pay, though prestige sometimes 





Taste V—UNITED STATES OF AMERICA. Outstanding Generating Sets with Associated Boiler Plant (2S0MW and Over or Supercritical Pressure or 1100 deg. Fah. 





















































Unit Steam conditions (TSV) No. of No. of | Boiler | 
Plant No. of Manufacturer onpeaty. Speed, a ——_—————| exhausts | boilers | Manufacturer capacity, | Commassioning 
sets Ww r.p.m. Lb/sq. in Deg. Fah. million Ib/hour date 
° Philo No. 6 a i GE j 125 3600 4500 1150/1050/1000 2 1 | Band W ba 0-675 1957 
Kearny “ B,”’ Nos. 1 and 2. 2 GE j 145 3600 2350 1100/1050 | 3 2 CE gee’ Sen J 0-995 1953 
Burlington No.7... ... ...} 1 WE | 185 3600 2350 1100/1050 | 3 I | Band W 1-225 1955 
Avon No.8... ... ... «| 1 WE 215 3600 3500 1100/1050 } 3 i | CE | 1-715 1959 
i oO. — j 1 GE 225 3600 2350 1100/1050 | 3 1 | Band W 1-9 1958 
Gallatin Nos. 1 and 2 2 WE 250 3600 2000 1050/1050 3 2 | CE 1-65 1956 and 1957 
Dan E. Karn No. 1 1 WE 250 3600/3600 2450 1050/1050 } + 1 | CE 1-75 1959 
Dan E. Karn No. 2 i WE | 250 3600/3600 2450 1050/1000 | 4 1 | Band W | 1-75 1960 
Memphis Nos. |, sant} 3 3 WE 250 3600 2400 1050/1050 3 3 | Band W | 2:0 | 1958 and 1959 
Meramec No 1 GE 250 3600/1800 2000 1000/1000 I 1 | FW 1-85 | 1958 
Oak Creek No. 5 1 AC 250 3600/1800 2400 1050/1000 2 i | FW 1-78 | 1959 
Indian Point No. 1 1 WE 250 i 355 1000 2 2SH | FW 1-075 } 1960 
River Rouge No. 1 1 GE 260 3600/1800 2000 1050/1000 2 1 Band W 1-72 1956 
River Rouge No. 2 , I WE 260 3600/1800 2000 | 1050/1000 2 l | CE 1-71 1957 
Smithers Lake No.3 ... 1 WE 275 3600 2000 1000/1000 3 1 | FW 2 1-95 1961 
Gallatin Nos. 3and4 . 2 WE 275 3600 2000 1050/1050 3 2 | CE ‘cai 1-96 1958 
will y No. 3 1 GE 275 3600/1800 2000 1050/1050 2 l CE : 1-69 1957 
Alien Nos. 3 and 4 2 GE 275 3600/1800 2400 1050/1000 2 2 CE ; 1-8 1959 and 1960 
Bergen Nos. | and 2 2 WE 290 3600/3600 2350 1100/1050 4 2 FW ; 1-9 1958 and 1959 
Brunner Island No. | 1 WE 300 3600/3600 2400 1000/1000 4 1 CE 2:1 1960 
Pisk No. 19 1 AC 300 3600/1800 2000 1050/1000 2 1 CE eal 2-2 1958 
Mercer No. 1 1 GE 300 3600/3600 2400 1100/1050 6 : — | _ 1960 
Meramec No. 4 1 WE 300 3600/1800 2000 1000/1000 1 l FW gut 2°31 1961 
Pittsburgh No. 5 1 WE 300 3600/3600 2400 1050/1000 4 1 Band W 2°16 1960 
i rgh No.6 ... 1 GE 300 3600/3600 2400 1050/1000 4 1 Band W 2-16 1961 
River No. 3 1 AC 300 3600/1800 2400 1050/1000 2 1 FW 2:0 1958 
Crawford Avenue No. 8 1 WE 305 3600/1 2400 1050/1000 2 : -- | —- 1961 
Eddystone No. ! ... i WE 325 3600/1800 5000 1200/1050/1050 2 1 CE | 2:0 1959 
nese! No. 2 l GE 325 3600/3600 3500 1050/1050/1050 6 I CE 2-178 1960 
Joliet N 1 GE 325 3600/1800 2000 1050/1000 2 1 Band W 2-2 1959 
Middle Souths Utilities C Co.. 1 WE | 325 2000 1000/1000 4 — —_ 1960 
St. Clair No. 5 1 GE | 325 3600/1800 2400 1050/1000 2 1 Band W 2:1 1959 
St. Clair No. 6 1 WE 325 3600/1800 2400 1050/1000 2 1 CE 2:1 1960 
Waukegan No.7. 1 GE | 325 3600/1800 2000 1050/1000 2 1 CE on | 2-05 1958 
Astoria No. 3 1 GE | 335 3600/1800 2000 1050/1000 2 1 Band W ' 2°4 1958 
Arthur Kill No. 2.. 1 GE | 335 3600/1800 2000 1050/1000 2 1 Band W | 2:4 1959 
Astoria No. 4 7 hal 1 AC | 340 3600/1800 2000 1050/1000 2 1 CE = 2:5 1961 
Breed No. i , eae l GE | 450 3600/3600 3500 1050/ 1050/1050 6 1 Band W | 2-923 1959 
Philip Sporn No. s oii | 1 GE 450 3600/3600 3500 1050/ 1050/1050 6 1 Band W | 2-923 1959 
Widows Creek No.7 ... | i GE | 500 3600/1800 2400 1050/1000 | 2 1 CE , 3-85 1960 
i j 









N.B.—There are some twenty-four sets in service in the U.S.A. of nominal 201MW-249MW rating and probably 163 sets in the range _— 
There are some twenty-two sets on order in the U.S.A. of nominal 201MW-249MW rating and probably 118 sets in the range 120MW-200 


Taste VI—CANADA. Outstanding Generating Sets with Associated Boiler Plant (120MW and Over or Supercritical Pressure or 1100 deg. Fah.) 
































































































No. of Manufacturer Unit Steam conditions (TSV) No. of No. of | Boiler capacity, | Commissioning 
Plant setts | | capacity, Speed, r.p.m. exhausts | boilers Manufacturer | million Ib/hour date 
MW Lb/sq. in Deg. Fah. | 
—— 6 | MV 150 3600 1800 1000/1000 Sh ee ae eco gecaers aes: a. 
Wabamun 2 MV 150 3600 1800 1000/1000 3 ioe fe sis = First in 1961 
Richard L. Hearn ae CAP | 200 3600/1800 1800 1000/1000 2 { 2 anew = 7. 
Lake View, Nos. | and2 . 2 CAP | 300 3600/1800 2350 1000/1099 2 B and W | 2-00 1961 
; 
Tapie VII—JAPAN. Outstanding Generating Sets with Associated Boiler Plant (120MW and Over or Supercritical Pressure or 1100 deg. Fah.) 
= eae >, 
No. of Unit Speed, Steam conditions (TSV) No. of No. of | Boiler Commissioning 
Plant sets Manufacturer capacity, r.p.m. exhausts | boilers | Manufacturer capacity, date 
MW Lb/sq. in Deg. Fah million ib) hour 
Chiba 1... ; GE... | 425 3000 1800 1000/1000 2 i CE.. 0-96 7 COCO”W 
Chiba 2 1 Toshiba 125 3000 1800 1000/1000 a 1 Mitsubishi 0-96 1957 
Shintokyo 6 1 Toshiba 125 3000 1800 1000/1000 2 1 Mitsubishi 0:96 1957 
Shin Nagoya ! Ge 4. 156 3600 2400 1050/1000 3 1 CE.. 1-15 1958 
Osaka . ‘ 2 Westinghouse 156 3600 2400 1050/1000 3 2 + SENSE SER 1-15 1958 
Osaka . i Westinghouse ...| 156 3600 2400 1050/1000 3 I Mitsubishi ons 1-15 1958 
Osaka ... i Mitsubishi | 156 3600 2400 1050/1000 3 i Mitsubishi ... 1-15 1958 
Karita . 1 Westinghouse ...| 156 3600 2400 1050/1000 3 1 CE ase 1-15 1958 
Karta} © i Westinghouse ...| 156 3600 2400 1050/1000 3 1 Mitsubishi ies a 1-15 ae 
Chiba 3... i GE... | 175 3000 2400 1050/1000 3 1 Babcock acs os 1-30 1958 
Chiba 4.. 1 GE } 175 3000 2400 1050/1000 3 ! Babcock-Hitachi ... 1:30 1959 
Sendai . i GE 175 3000 2400 1050/1000 3 I Babcock-Hitachi .. 1-30 1959 
Shin Nagoya I GE | 220 3600 2400 1050/1000 3 I Mitsubishi .. 1-60 1959 
Yokosuka ... I | GE 265 3000/3000 2400 1050/1050 a i Mitsubishi ... 2-00 1960 
| 








Taste VIII—SOUTHERN HEMISPHERE. Outstanding 


Generating Sets with Associated Boiler Plant (120MW and Over or Supercritical Pressure or 1100 deg. Fah.) 























































No. of Unit Speed, Steam conditions (TSV)| No. of No. of Manufacturer Boiler capacity, Commis- 

Country Plant sets Manufacturer capacity, r.p.m. - exhausts | boilers million Ib/hour sioning 
MW Lb/sq. in | Deg. Fah. date 
AUSTRALIA ... .| Yaliourn “E"’ 2 MV 120 3000 1500 1050 2 2 B and W 0-95 1961 
BraziL -~ .| Piratininga ... 2 GE... 125 3600 1800 1000/1000 2 — _ iat 1960 
ARGENTINE... Buenos Ayres 5 BTH 120 3000 1750 1040/1000 2 5 ICL 0-79 1961 
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enters into the argument. Size of unit and 
expected operating regime, i.e. base load or 
daily starting, also affect the choice. The 
notional gain with increase of pressure, which 
amounts to about | per cent per 10 per cent 
pressure increment, is constant, but at about 
2000 Ib per square inch begins to be seriously 
cut into by the boiler feed pump power. Thus 
doubling 2000 Ib pressure leads to the usual 
notional gain of about 7 per cent offset by 
2 per cent, but the next doubling from 4000 
to 8000 will be offset by about 4 per cent 
and so at present is not worth while, even 
though about one-third of the feed pump 
power is recovered in the turbine. The maxi- 
mum temperature, on the other hand, tends 
to be settled at a given time by what is 
thought to be practicable or on the verge of 
becoming practicable particularly in the pipe- 
work, superheater headers and valves. Thus 
choice of temperature is not in the main a 
matter of price, but of how far we dare risk 
going with materials obtainable and existing 
welding techniques. Each new advance in 
temperature is in some degree a matter of 
faith or “ chancing the arm” to the point 
where operating reliability might be jeopar- 
dised. Guesses have not always. turned out 
right and, where too bold a choice has been 
made, a certain amount of replacement of 
pipe and even parts of turbines has sometimes 
had to be done within a few years. Asking 
for too high an operating temperature may 
also greatly delay delivery, as the forgemaster 
has difficulty in drawing pipe which retains 
high strength at temperatures approaching 
forging temperature. Similarly, it may drive 
the turbine manufacturer into the use of 
austenitic steels which, because of their high 
coefficient of expansion, combined with low 
conductivity, calls for greater clearances. The 
net effect is that the prospective gains by 
higher temperature are partly lost in addi- 
tional leakages. Hence a rather large step 
in temperature has to be made to justify 
austenitics. Part of the superheater is almost 
invariably already in austenitic material 
because of both strength and scaling con- 
siderations, but preferably not the headers. 
However, it is because temperature pays good 
dividends and better alloy steels have suc- 
cessively become available that tempera- 
tures have risen rapidly from 825 deg. and 
900 deg. Fah. before the war in the best 
station in the world (950 deg. Fah. highest 
in use) to 1050 deg. Fah. now, with 1100 or 
even 1150 just coming into use in public 
supply; 1200 deg. Fah. has, however, been 
used for some years at Leverkusen in Ger- 
many in an industrial plant. Pressure, on the 
other hand, already 1200 Ib per square inch 
in the best station and 2500 elsewhere before 
the war, has not advanced much until the 
recent supercritical plants were ordered; 
2300 Ib per square inch is still a high pres- 
sure, the highest, 4500, is in use at Philo and 
5000 is to be used at Eddystone, but these 
pressures are not claimed to be economic 
nor thought to be appropriate to units of 
less than 300MW. 

Clearly to go to above critical pressure of 
32001b per square inch calls for a radical 
change in boiler design. Higher pressure 
always affects all of the pressure parts and 
any advance on 2400 lb would appear to 
be unduly costly, though this trend can 
be offset by the use of small tubes and 
absence of drums and adoption of a 
large unit. There are no immutable laws 
of economics and desire on the part of a 
boilermaker to get a high pressure reference 
plant can alter the price position at any time. 
Raising of temperature, on the other hand, 
affects only a part of the superheater and 
reheater (if any), the pipework and the nozzle 


boxes of the turbine and, though it may 
enforce limited use of materials which are 
very costly per pound, the total effect in the 
plant price is not up to a point so serious. 
Since, however, we cannot at the moment 
face temperatures higher than about 1050 for 
routine work, reheat and even double reheat 
come into their own by allowing fuller use 
of a limited top temperature. The present 
position is that on medium price fuel, e.g. 
30d per million B.Th.U., no pressure above 
2400 Ib and no temperature above 1050 deg. 
Fah. can ordinarily be economically justified. 
Minor factors affect the cycle efficiency in 
small degree. They involve compromise 
between the most economic positioning of 
feed heaters and reheaters, the location in 
the cycle and method of driving the boiler 
feed pump and similar matters, such as cas- 
cading the feed heater drains or pumping 
them forward. In general, there are no sur- 
prises; choices are not critical, since most of 
the curves have fairly flat tops. All variables 
are inter-related and basic thermodynamic 
theory gives doubtful help. There may be 
no reliable way of finding the best combina- 
tion other than working out a large number 
of variations. If this is entrusted to com- 
puters, it is necessary to feed into them all 
the relevant data: this is difficult because 
essential truths sometimes dawn on one only 
during application to routine calculations. 
The difficulty and cost of winning more 
gains at the top has drawn attention to the 
less spectacular but more easily won improve- 
ments at the exhaust end of the turbine in 
much the same way as mentioned above and 
later in connection with boilers. It was at 
one time conventional in the U.S.A. to work 
with a very tight exhaust, resulting in a cheap 
turbine, but implying high velocity of exhaust 
steam. This high velocity represents loss of 
energy—the leaving loss. Before the war 
this was often as much as 4 per cent. In 
recent designs it is cut to as low as $ per cent. 
The percentage leaving loss tends to fall with 
higher cycle conditions in any case. Leaving 
loss is strictly a matter of turbine design, not 
of cycle efficiency since, in discussing cycles, 
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we charge them all with the same token 


leaving loss. It is, however, a customer 
choice. The leaving loss ordinarily becomes 
serious only when the vacuum is good. Hence 
for Canadian conditions with cold circulating 
water a very large exhaust is necessary in 
order to be able to utilise properly the 
good vacuum attainable and may be a 
good investment. In evaluating the gain 
by a larger exhaust area or better vacuum, 
it is important to realise that the fuel. saving 
is not the only component. There is also 
a value of the order of 150 dollars per 
kilowatt to be put on each extra kilowatt 
obtained. On a moderate load factor 
this component may well be equal to 
the value of the fuel saving. Hence the gain 
is double what is commonly thought. — It 
seems probable that decisions in favour of 
tight exhausts must often have been reached 
by incorrectly ignoring the extra kilowatts 
which, it should be appreciated, are obtained 
without affecting fuel consumption or any 
other part of the plant, boiler, coal handling 
(except beneficially cooling water require- 
ments). Moreover in assessing the capital 
value of annual fuel savings over the life of 
the plant, it is necessary to select a capitalising 
factor. This is the reciprocal of the annual 
charges attributable to capital expenditure. 
Very different figures are often quoted for 
“* financial charges,” e.g. 7} per cent in U.K. 
and 15 per cent in U.S.A. These differences, 
however, reflect the different business philoso- 
phies or nomenclature in the countries con- 
cerned rather than real differences in money 
rates. For publicly owned undertakings 
financed by fixed interest loans it appears 
that for the purposes of economic choice the 
annual charges need to cover only interest 
and sinking fund, management and some 
allocation in the nature of insurance. To- 
gether these amount to a round figure of 9 
to 10 per cent over a wide range of money 
rates, Hence a capitalising factor of 10 or 
11 is appropriate when the gains have already 
been realistically computed, and any differ- 
ence in maintenance or operating costs already 
taken into account. 


(To be continued) 


Construction and Behaviour 
Characteristics of Tyres 


Mr. T. French, of the Tyre Design Division of the Dunlop Rubber Company, Ltd., 
presented to the Automobile Division of the Institution of Mechanical Engineers 
on Tuesday, February 9, the paper which is abstracted here. 


T is logical and indeed now absolutely 

necessary for the tyre designer to put 
clearly before the automobile engineer the 
variations in tyre performance properties 
which are currently available, the trends 
which could be accentuated if called for, 
together with an indication of the initial 
and running cost factors involved. 


ROAD ADHESION AND GENERAL 
STABILITY 


In the field of road adhesion and general 
stability tyre construction and vehicle design 
variables can have a very marked effect : 
the difference between a good and less 
good tyre/car combination is still consider- 
able, although the gap is tending to diminish 
as the primary arts in this sphere become 
generally known and adopted. To go back 
only a very few years the best and worst car 
(including tyre variables), in terms of -maxi- 
mum speed round a particular bend:on a 


wet road surface, taken from an extensive 
selection of the world’s automobiles, showed 
the following results : 

Worst : 29 m.p.h.—vicious rear break- 
away. 

Best : 46 m.p.h.—progressive front break- 
away. 

This represents an increase in effective 
sideways grip of 24/l. 

It has been found that to make steady 
progress in this respect, testing techniques 
capable of assessing discretely and quanti- 
tatively variables of the above nature have 
had to be developed. A project involving 
comparison of two types of tyre (perhaps a 
new design compared with an old design), 
or a particular tyre-vehicle stability feature 
which called for investigation would be 
tackled substantially on the following lines : 

(1) Basic Data Cornering Force Machine. 
ey a side force/slip — 
aligning torque for appropriate $ 
inflation pressure are obtained from the 
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cornering force machine. Camber variables 
are included if relevant. The drum surfaces 
used are chosen specifically to line up with 
the project in hand, as the order of merit of 
tyre construction and tread patterns and 
materials can c from one surface to 
another. This applies both to dry surfaces 
(mainly important for racing and high-speed 
work) and wet conditions where a variety of 
surfaces with » down to 0-15 can be applied. 

(2) Proving-Track Work.—The translation 
of data from proving-track work into 
directly useful road data, in both a qualita- 
tive and quantitative sense, has led to the 
development of a number of related proving- 
track techniques. All those involving lateral 
forces are based on a steady-speed cornering 
system. A suitable corner, usually marked 
out with rubber markers on the Fort Dunlop 
Proving Ground, is taken at successively 
increasing approach speeds, up to the point 
when vehicle breakaway is complete. A 
pettern of behaviour is built up, which it has 
been found can be accurately repeated by 
trained drivers, and which lines up well with 
the basic data from the cornering force 
machine. Either “whole car” behaviour 
can be studied, that is, a complete tyre 
change on one car, or comparison of one 
car with another, or of more value in pure 
tyre development, breakaway can be limited 
to one end of a test vehicle by anchoring the 
other end with special tyres, used solely for 
the purpose. Ye 

There are a number of variations on this 
technique which have been found of value ; 
the effect of applying torque in a bend on a 
wet surface can be appraised by fitting a 
throttle limitation stop, again using the 
approach speed as the variable factor. 
This is a particularly important feature with 
high-powered cars on wet roads, and both 
tyre and vehicle design have a marked 
influence on the results obtained. In par- 
ticular, if full adhesion is to be maintained, 
wheel spin on the inner (lightly laden) 
wheel must be prevented. A straight-ahead 
test has been devised to measure the ability 
of tyres to resist wheel spin. Locked wheel 
braking is measured with a recording acclero- 
meter. Although, in general, little instru- 
mentation has yet been attempted to measure 
transient and feel effects some of the more 
important ones are readily assessable by 
this sort of technique, such as rate of break- 
away, loss of feel, &c. 

It would not be fair to pass on to a review 
of specific tyre features without saying that, 
in the last resort, it is the normal road- 
driving behaviour which counts. This is 
always checked, and so far has invariably 
lined up with the picture obtained from the 
proving track, which is midway between 
the laboratory and road operation and the 
cornering force machine, solely in the 
laboratory. 

Having established, in outline, a compre- 
hensive background against which tyre con- 
structional variables can be usefully and 
realistically assessed and appraised on 
vehicles, some of these variables can be 
considered in detail in terms of the way 
performance is affected. 


Dry-RoaD CORNERING POWER 


Cornering power on a dry road is not a 
primary problem on the public highway, but 
it is very significant from the racing stand- 

int, where the small differences that exist 
in limiting cornering power and in control 
can gain or lose that vital one or two seconds 
per lap. | 

A cornering force plot of typical tyres is 
iven in Fig. 1, from the aspect of the tyre 
or normal road operation. 








General lateral stiffness of the tyre, par- 
ticularly under the tregd region, is the most 
significant parameter. Very high cornering 
power in the low side force region gives, as 
would be expected, a “running on rails” 
feeling to a car, which is generally liked. 
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Fig. 1—Comparative dry surface cornering 
properties, car type tyres 


It is usually associated with less progressive 
behaviour as the limit of adhesion is 
approached, but this is not of much signifi- 
cance on the road. Of more practical 
interest is the fact that over the usable range 
of inflation pressure, cornering power for 
each of these tyre types does not change 
much as pressure is reduced: this is due 
to a partial compensating effect provided by 
the increased size of contact area at the 
lower inflation pressure. Also, the softer 
tyre with bigger enveloping power, corners 
more effectively on roughish or knobbly 
surfaces, owing to better continuity of 
ground contact. 

The limiting factors on lowering the 
pressure too far are reduction in tyre endur- 
ance and tread life, increasing self-aligning 
torque, worse tyre squeal, and lowering of 
the yaw frequency of the mass of the car in 
relation to the points of tyre contact with 
the road. Reduction of lateral tyre-casing 
stiffness is very marked with banded tyres ; 
the yaw frequency for a medium-size car 
changes from 200 c/minute with conven- 
tional tyres, to 145 c/minute with banded 
tyres. A low yaw frequency gives an 
increased tendency for a time-lag effect to 
arise, which is particularly noticeable at 
speed: full steering response from the 
tyres is not attained until the mass of the car 
reaches its equilibrium position in relation 
to the tyre-road contact areas, following a 
steering wheel input and change of heading. 


SELF-ALIGNING TORQUE 


With new standards set by power-assisted 
steering on large cars, all saloon models, 
except the smallest, now have a potential 
heavy steering problem. It happens with 
the heavy front-wheel loads currently in 
vogue coupled with the tyre equipment in 
use, that the steering wheel torques required 
both ~~ and for steering the car 
round t islands and sharp bends, are 
reaching the “upper comfort” level of the 
human arm-shoulder system. Sensitivity, 
particularly of lady drivers, is great at the 
levels now obtained, and only a small 
change in steering torque appears dispro- 
portionately large. Data such as that below 
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has appeared before : these particular figures 
were obtained at Fort Dunlop from tests 
involving a wide selection of drivers : 


at steering whee! rim 
Mean, Ib Range, Ib 

Slow-speed manceuvre... ... ... 13-3 8-4-18-0 
Holding on bend _wwws—(i(‘(‘a;sCi;twts 10- 6°0-15-6 


The limitation of self-aligning torque 
presents a virtually insoluble dilemma to 
the tyre engineer. By the sheer dimensions 
of the contact area and the high rubber/road 
coefficient of friction (%) obtained, only 
relatively small alterations can be made ; 
the parameter which has most effect is that 
of the general modulus of the tyre casing. 
A stiff casing has a lower self-aligning 
torque than a more flexible one, but directly 
at the expense of comfort. This partial 
relationship between self-aligning torque 
and casing modulus is the main reason 
why used tyres are heavier to steer than new 
ones. As a tyre is flexed, the casing becomes 
more supple, and the self-aligning torque 
increases. With normal road usage, the 
increase in self-aligning torque is about 
30 per cent from new after 1000 miles and 
then only increases a few per cent to the 
end of the tread pattern life. There is 
really ncthing the tyre engineer can do, and 
the sensib.e thing is to regard the running 
self-aligning torque as the norm and the 
new tyre value as being a transitory effect. 
This is analogous to running in a stiff 
engine. 

WET-ROAD ADHESION 

It is in the area of wet-road adhesion that 
the greatest need for improvement has 
existed ; fortunately significant gains have 
been made in the past few years, and there 
are possibilities of a further increase both in 
the quantitative and qualitative aspects of 
tyre adhesion. 

The need for better wet-road grip and 
behaviour is exemplified by the D.S.LR. 
figures, published in 1956, of ‘ Personal 
a *” accidents involving skidding, in 
1954. 


Condition of 


road surface accidents 
fa VER eo eee eee 
cy Oe ee ae 13,380 
Snow orice ... ... 3,930 


It is reasonable to assume that the general 
incidence of skids and skidding accidents is 
in line with these proportions and thus in 
terms of sheer numbers the problem of the 
wet road in Great Britain is most urgently 
in need of close attention from vehicle, tyre, 
and road engineers alike. 

First, let the tyre features which have 
already assisted towards obtaining a better 
grip be examined. 

Tread Pattern and Tread Shape.—The 
form of relationship between effective friction 
and percentage slip of rubber on a wet 
surface, shown in Fig. 2, is now well known.! 
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Fig. 2—Friction curve 


Thus peak grip involves what is virtually 
static or low percentage slip friction. One 
way to increase this figure for a particular 
block (tread-pattern element) of rubber is 
to increase the number of pressure edges in 
it, where by marginal distortion such edges 
push effectively right through the water film 
to the dry surface beneath. Such edges are 
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naturally most effective when disposed at 
right angles to the applied force. It is for 
this reason that modern automobile tyre- 
tread patterns carry a multiplicity of knife 
cuts in the ribs, which themselves preferably 
have serrated edges to increase the length of 
pressure-edge contact. From the standpoint 
of sheer grip, the upper limit of the number 
of knife cuts per unit area of tread has not 
yet been reached, but there are clearly 
limitations concerned with the general pattern 
stiffness for optimum tread wear, tearing, 
and dry road stability. It is important to 
note that not only must such pressure edges 
exist, but also sufficient drainage channels 
(essentially circumferential grooves), through 
which the water expelled by the pressure of 
the rubber on the ground, can flow out of 
the way. 

The main effect of the shape of the tread 
profile is on the efficiency of the contact area 
as a whole to prevent local slipping. As a 
corollary to this point, it should be men- 
tioned that camber also affects the overall 
efficiency of the contact area to provide 
maximum grip without undue local slipping. 
Fig. 3 shows the measured effect of positive 
and negative camber on dry and wet surfaces : 
it is both interesting, and from the vehicle 
design standpoint, important to note that on 
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(a) Dry surface. (6) Slippery wet surface. 


Fig. 3—Comparison of camber effect on dry and 
wet surfaces 


slippery wet surfaces, optimum behaviour is 
obtained at or near to zero camber. 

Tread Rubber Compound.—It was postu- 
lated for many years that “rubber was 
rubber ” and that its adherence to any other 
surface was more or less constant for a 
particular set of conditions. But with basic 
changes in the rubber polymers which the 
synthetic rubber industry has made available, 
allied with experimentation in compounding 
techniques, a new situation has been unveiled. 

Tabor,? Giles and Sabey,’ have explained 
how the high hysteresis losses of such 
rubbers can improve friction for sliding 
conditions, and whilst it is doubtful whether 
this is the total explanation of the improved 
grip which such materials give over a wide 
range of wet-road operating conditions, it is a 
fact that the advantages and disadvantages 
of their use is under active review. 

The effects of tread pattern design and of 
tread material have proved substantially 
additive, and overall have led to an increase 
of 30 to 40 per cent in peak sideways adhesion 


on wet, slippery surfaces in the past few 
years. 

Tyre Construction—The main variable 
which has emerged concerns the choices of 
wet-road behaviour offered by the normal 
cross-bias tyre construction on the one hand, 
and by the family of braced-tread-flexible- 
casing group of tyres, on the other. Actual 
wet-surface cornering force plots, up to and 
beyond the limit of adhesion, together with 
proving track values, appear in Fig. 4. 

The data shown give almost the whole 
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————Braced-tread tyre, 33 m.p.h., limiting adhesion 
(breakaway not predictable) 

—-—-— Conventional tyre, 32 m.p.h., limiting adhesion 
(warning of breakaway with improved control). 


Fig. 4—Wet adhesion of rigid breaker and conven- 
tional tyres on drum and proving track 


story: the braced-tread tyre still exhibits, 
in the wet, the “ running on rails ” behaviour 
associated with low attitude angles, which 
is a good feature. The limiting behaviour, 
however, is less attractive: the transition 
from total grip to complete sliding is sudden, 
without obvious warning to the driver : with 
the cross-bias tyre, the progressive increase 
in attitude angle serves, at around 5 deg. to 
7 deg. as an indication that total sliding is 
imminent, if speed is increased, or the radius 
of turning reduced. It is possible, with the 
braced-tread construction, by reducing the 
lateral bending stiffness of the breaker 
materials, to produce a tyre with high wet 
adhesion and with characteristics part way 
towards those of the conventional tyre. 
Unfortunately, this gain in qualitative aspects 
of road adhesion is offset by a loss in tread 
life compared with the full braced-tread tyre, 
while the undesired high-frequency ride 
characteristics of the latter are to a large 
degree retained. 


TYRE ENDURANCE AND TREAD 
PATTERN LIFE 


Tyre failure due to fatigue of the materials 
used in its construction is now an infrequent 
event. This is in spite of a gradually increas- 
ing severity in operating conditions (faster 
cars, “‘ faster” roads, &c.), and is a result 
both of extensions of knowledge in tyre 
technology, and to the wide use of newer and 
stronger materials. It is not commonly 
realised that over the past few years auto- 
mobile tyre materials have changed largely 
from basically natural vegetable derivatives 
(cotton, natural rubber) to wholly synthetic 
products (viscose yarn, nylon, synthetic 
rubber). A full discussion of this aspect of 
tyre performance would be more appropriate 
solely between tyre engineers, but there is 
one aspect, and indeed plea, which can be 
reasonably restated to the automobile engin- 
eer proper. This concerns the relatively 
small margins in hand for automobile tyres 
against an insupportable level of tyre struc- 
tural failure, and concomitant customer 
dissatisfaction. This situation is intrinsic in 
the basic materials, the dimensions and 
desired performance parameters and the 
cost of the tyres. Only a relatively small 
increase in general severity of operation 
causes a sharp increase in the level of tyre 
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failures : this is instanced in the following 
comparative figures published in the United 
States of America.* 

Ratio of “ adjustments 


for failed tyres”’ for 
equivalent vehicie 


(a) Central and Southern States : 
(higher speeds, higher temperature) 10 
1 


(6) North-Eastern States : 
(lower speeds, cooler temperature) 


There is no reason to suspect that similar 
results would not prevail under equivalent 
conditions in Great Britain or elsewhere. The 
moral is that an adequate tyre size must be 
used in line with published schedules, together 
with the appropriate inflation pressure. 
Serious indifference to these principles is bad 
engineering and, in the long run, false 
economy. Clearly, if a tyre company has to 
deal with an unreasonable burden of custo- 
mer’s complaints and dissatisfaction, the cost 
of doing this must ultimately be included 
somewhere in the budget. 

An understanding of the effects of tyre 
constructional variables, and of conditions 
of tyre operation on the rate of tread wear 
involves some explanation of the abrasive 
action between tyre tread and road surface. 

In most territories where tread wear is 
rapid enough to necessitate purchasing new 
tyres several times during the life of the car 
(the United Kingdom comes into this cate- 
gory), wear due to cornering constitutes the 
major factor. It has been shown that 
when, in a normal cornering operation, the 
tread rubber is deflected at an angle (slip 
angle) away from the plane of the wheel, 
only small amounts of slip or creep are 
involved in this sideways deflection: it is 
in the region at the back of the contact 
area where the tread rubber returns to its 
unconstrained position, that high slip 
velocities are encountered. A _ film, 
taken under a glass roadway, shows the 
effect clearly ; it is important to note that 
some of the recovery occurs on the ground, 
the rest in the air. Elementary deduction 
from this picture indicates that for any par- 
ticular conditions of service, the following 
variables are of prime significance in deter- 
mining rate of tread wear : 

(1) Amount of sideways distortion of 
each section of the tyre tread (more distor- 
tion means a longer path of recovery). 

(2) Duration and slip velocity of each 
element of tread still in contact with the 
ground, when returning to natural position. 

(3) Abrasive resistance of tread rubber, 
under slip conditions imposed by (2). 

A great many factors, some relating to 
tyre design and others to vehicle operations, 
affect the above items, namely : 


(la) Overall Sideways Stiffness.—Cornering 
power determined essentially by the overall 
bending stiffness of the tread/shoulder region of 
the tyre, in the plane of the ground. The prin- 
cipal tyre constructional features affecting dry- 
road cornering power are the cord-bias angles 
in the casing, whether or not reinforcing breakers 
of high modulus material are present, the 
sectional shape of tyre, and stiffness of tread 
a ; é 

mparative variations in cornering power of 
normally available car tyres are approximately : 





Ib/ 
.yres bbs den cae ee 
Braced-tread tyres ... ... ... ... 120 
Tyres for racing purposes... ... ... 110 


It is unfortunate that high cornering power 
necessarily involves some deterioration in com- 
fort values. 

(2a) Duration and Slip Velocity of Recovering 
Rubber.—For a given degree of distortion, the 
path of recovery of the tread rubber for a par- 
ticular element of the tread pattern is affected 


by: 
(i) Interaction of tread and tyre casing. 
Braced-tread tyres, which have a very stiff tread 
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region and very flexible casing, give a long, 
1 recovery path, most of which is air- 
outside the contact area. Clearly, abrasive 
action is reduced. 

(ii) Tread sectional shape. 

(iii) Stiffness of individual 
elements. 

(3a) Abrasive Resistance of Tread Rubber Under 
Cornering Conditions.—-Such abrasive resistance 
is a complex subject ; let it suffice to say that 
type of rubber and compounding details have a 
significant effect.’ The tyre industry uses the 
best tread compounds available, and is primarily 
limited by incompatibility of other tyre proper- 
ties. The best possible abrasion-resisting com- 
pounds tend to have deficiencies in the matter 
of crack-resistance, tearing and power consump- 
tion. 


tread pattern 


To complete the perspective on rate of 
tyre wear, it is necessary to list some of the 
major vehicle, driver, and road variables 
which in one way or another affect items 
(la), (2a) or (3a) and so have a primary 
impact on tread life : 

(a) Inadequate size of tyre. A too-small 
tyre section just has not got the cornering 
power necessary to limit tread distortion to 
reasonable limits, and so rate of wear is 
inevitably disproportionately high. 

(b) Maintenance of proper inflation pres- 
sure. 

(c) Avoidance of an excessive degree of 
negative camber as the vehicle rolls. This 
reduces cornering power and thus increases 
tread distortion. 

(d) Good suspension geometry, particularly 
regarding maintenance of wheel alignment 
under cornering and braking conditions.°® 

(e) Clearly, driving habits play an ex- 
tremely significant part in determining the 
degree of distortion suffered by the tyre 
treads. It is common knowledge in the tyre 
industry that a range of 5 or 6/1 in tyre tread 
life is obtained between the “ highest ” and 
“ lowest’ of a representative cross-section 
of drivers, for a given car model. 

(f) Roads with abrasive surfaces and 
frequent curves accentuate tread wear. As 
an example, a particular car model gave the 
following average tread life mileages in the 
United Kingdom and the United States: 

United Kingdom with winding roads, 
15,000. 

United States with faster, straighter roads, 
25,000. 

(g) Climatic variations such as wet road 
surfaces compared with dry, or the incidence 
of snow and ice, reduce tread wear by 
varying degrees. 

Looking at this field from the widest 
perspective, it is more important to have 
roads with a maximum degree of safety 
regarding resistance to skidding, than to 
have less abrasive, but more slippery surfaces. 


TYRE-ROLLING RESISTANCE 


When a tyre rolls along the road it con- 
sumes power due to the main causes of 
hysteresis loss in the materials of the tyre, 
and friction between tyre and road. The 
latter item is of secondary importance on 
hard surfaced roads, so that under condi- 
tions of normal motoring the rolling resist- 
ance of tyres arises almost wholly from 
hysteresis losses as the tyre is deflected in 
the area of ground contact. At the higher 
road speeds, the onset of abnormal distor- 
tions of the tyre tread and casing due to the 
well-known ripple effect increase substanti- 
ally the overall hysteresis losses and also the 
ground-friction losses. Recent work by 
Novopolsky, of the Research Institute of the 
Russian tyre industry, gives a breakdown of 
tyre losses in the speed range 80-95 m.p.h. 
as 90-95 per cent—internal hysteresis, 2-10 
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per cent—surface friction, 14-34 per cent 
—air friction.*® 

Before considering the effects of variations 
in construction and materials on tyre-rolling 
resistance, it is necessary to obtain some 
perspective of the relationship between the 
power losses in tyres, and those concerning 
the vehicle as a whole. Using information 
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Fig. 5—Relationship between rolling resistance, vehicle speed and internal 
temperature for typical car type of tyre 


from Webb® it can be shown that for a 
typical 10 h.p. car, total elimination of the 
tyre losses in the region of 30 m.p.h. reduces 
fuel consumption by only about 20 per cent. 
More practically speaking, tests have shown 
that for a change of x per cent in tyre- 
rolling resistance, fuel consumption changes 
about x/6 per cent for steady speed running 
up to 50 m.p.h., and by about x/10 per cent 
for normal motoring involving acceleration, 
braking, hill climbing, &c. 

The inference from this perspective is that 
although the tyre designer has an obligation 
to keep rolling resistance as low as is reason- 
ably possible, a change of a few per cent up 
or down is not very significant when judged 
against other performance changes of a 
bigger and more tangible nature. This is 
an important point when considering the 
effective use of synthetic rubber compounds 
in tyre treads. Typical comparative rolling 
resistance values for town speed running 
for possible tyre tread materials are : 

(1) Natural rubber compounds, 100-110. 

(2) Currently used synthetic rubber com- 
pounds 125-150. 

(3) Possible butyl rubber compounds 160- 

170. : 
At open-road cruising speeds, the effective 
differences are less, and under motorway 
cruising conditions there is little practical 
difference between tyres made from these 
rubbers. This is because the tyres with the 
lower resilience materials run hotter, which 
effectively slows down the rate of increase of 
rolling resistance with speed. The depend- 
ence of tyre-rolling resistance on. internal 
tyre temperature is typified in Fig. 5 which 
relates rolling resistance, speed and running 
temperature for a normal car type of tyre. 

From the standpoint of town speed roll- 
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ing resistance, the synthetic materials are not 
encouraging ; yet because of significant 
advantages in tread life, wet-road grip and 
tyre squeal, synthetic rubber has virtually 
displaced natural rubber from automobile 
tyre treads. On the more powerful type of 
car there is a possible future for butyl tyres, 
in spite of poor hysteresis properties, because 
of even more marked 
gains in road holding, 
silence, and comfort. 
Indeed, each of these 
gains appears in some 
way related to the 
actual hysteresis pro- 
perties of the rubber. 
However, from the 
consideration of tyre 
construction, the tread 
materials have the 
dominant effect on 
rolling resistance, with 
the casing materials 
exercising only a 
secondary effect. 

te Where it is necess- 
ary to reduce rolling 
resistance by changes 
in tyre construction, it 
tet can only be achieved 
by limiting the radial deflection under load, 
which naturally affects the comfort adversely. 
Most road-speed and low-rolling resistance 
tyres obtain this increased radial stiffness 
by making the casing cords follow a 
path near to circumferential round the 
periphery of the tyre. In the case of the 
road-speed type of tyre, for example, 
compared with the standard road tyre, 


typical differences in construction and 
deflection are : 

Angle at which 

casing cords Casing Comparative 

cross tread material deflection 

centre-line 
Road speed 30-32 deg. ... Nylon ; 94 
Standard ... ... 36-38 deg. ... Rayon ; 100 
or nylon 


The road rolling resistance relationships 
are shown in Fig. 6. These graphs indicate 
that the most significant gains in the road- 
speed type of tyre are at the top end of the 
car performance-speed range; the rapid 
increase in power consumption which occurs 
as tread ripple is approached is delayed by 
about 15-20 m.p.h., preferably to a figure 
above which any particular car is unlikely 
to be driven for more than a few minutes. 
It is obviously inefficient from both the 
standpoint of car performance and fuel 
consumption to have the tyres absorbing 
8-10 h.p., and so far as the tyre is concerned 
it is catastrophic ; absorption of energy at 
that rate can only last for a short time 
before overheating and disintegration of the 
structure takes place, usually by the tread 
parting from the casing. 

A very important item when considering 
the performance of road tyres at high 
average speeds concerns the stabilisation of 
the shape of the tyre-ground contact patch, 
and of the uniformity of contact pressure 
inside it. Normally, the combination of 
high running temperatures plus high radial 
stresses due to centrifugal force starts to 
reduce the effective working part of the 
contact area at speeds of 80 m.p.h. and 
more. A tyre casing material which largely 
counteracts this effect is nylon ; this material 
has a heat-retraction property which effec- 
tively restricts the centrifugal growth of the 
tread and so maintains the running efficiency 
of the contact area. (See Fig. 7). Nylon is, by 
virtue of its strength, its good bonding with 
rubber characteristics, and because of this 
heat-retraction property, an extremely suitable 
material for the road-speed type of tyre. 
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(a) Rayon 





(6) Nylon 
Fig. 7—Tyre contact prints at 100 m.p.h. 


The rigid-breaker tyre, by virtue of its 
stiff undertread breakers, gives a good high- 
speed performance ; under limiting condi- 
tions, it is the flexible casing adjacent to the 
breaker edges which usually fails. 


DISCUSSION 


Mr. G. Bastow (Rolls-Royce, Ltd.): It 
was suggested that comfort was the primary 
quality of a tyre, but how was its performance 
in this respect to be measured ; his firm had 
found no satisfactory method of test ? 
Inflation pressures were tending to rise, and 
there seemed to be good reason to adopt low 
profile tyres; in this direction French 
practice was particularly advanced. He 
believed that an under-tyred car was recog- 
nised not by bad tyre performance over 
many miles but immediately by bad handling ; 
cornering power must suffer if the tyres were 
too small. Tyre squeal was objectionable 
unless the tyre was being very highly stressed, 
but, in fact, tyres which had had hard usage 
squealed excessively. He would wish to 
halve the average steering wheel forces 
given on page 254. A particular danger on 
fast roads was that above 60 m.p.h. a slow 


puncture could cause a complete loss of | 


pressure without the driver noticing any 
malfunction ; there was a need for a tyre 
failure monitor. 

Mr. Bastow performed a demonstration 
intended to show the effect of internal 
hysteresis in rubber. On a_ lubricated, 
inclined plane he placed two sledges, one 
shod with natural and the other with butyl 
rubber ; when a heavy weight was placed on 
each in turn, the natural rubber one only 
slipped rapidly. 

Response.—The change in friction demon- 
strated is not wholly attributable to hysteresis 
in the rubber ; if it were, a full-scale experi- 
ment would vaporise the tyre! A pressure 
above 24 Ib per square inch indicated an 
overloaded tyre, and pressures over 30 Ib per 
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square inch were not suitable for normal use. 
The softening of a tyre as it was run-in did 
increase the liability to squeal as well as the 
self-aligning torque. 

Mr. D. C. Hartley (Avon India Rubber 
Company) pointed out that some years ago 
it had been reported by Gough that best 
results were obtained with a moderate 
number of knife-cuts (sipes) in a tyre ; did 
the very large numbers advocated by the 
author improve grip or merely noise and 
appearance ? What was the nature of the 
straight-ahead test of resistance to wheel 
spin? He considered that the operator 
should not be called on to vary tyre pressures 
for different duties, and that to ask this 
implied that the tyres were too small ; low- 
profile tyres might be more tolerant. 

Response.—There were “ available” test 
results showing a 15 to 20 per cent improve- 
ment in tractive and braking effort with the 
pattern of sipes now used. The straight- 
ahead test was performed by adjusting a 
throttle stop to find the torque that would 
spin one wheel ; the results correlated well 
with braking measurements. Low-profile 
tyres were certainly better to meet large 
variations in speed. 

V. E. Gough (Dunlop Rubber Company, 
Ltd.) : The work he had done many years 
ago on the influence of sipes was based on 
smooth asphalt surfaces; there were now 
many surfaces which were microscopically 
smooth but macroscopically rough, composed 
typically of knobbly,: polished stones, and 
on these surfaces many more sipes were 
advantageous. Referring to Mr. Bastow’s 
demonstration, he asked why the unloaded 
sledges had not slipped. He had found 
that the static friction of rubber differed 
according to its composition and according 
to the uniformity of contact ; - observed 
results were as follows: 

On uniform steel surface, natural rubber 
u=1-2, butyl rubber z=1-5 ; on steel bars 
fin wide at Ijin centres, natural rubber 
u=0-9, butyl rubber p=1-0. The experi- 
ment could be explained by the difference in 
friction coefficients in conditions of full area 
contact, without considering internal losses. 

Mr. G. C. Giles (Road Research Labora- 
tory) did not agree with the lecturer that 
adhesion on dry roads was not a primary 
problem. He could confirm that a large 
number of sipes contributed to maximum 
grip in braking, but in the cornering mode 
adhesion might be lessened. Since the effect 
of hysteresis on skidding resistance had been 
demonstrated on a lubricated surface, dif- 
ferences in coefficient of friction might not 
explain the phenomenon ;_ if it was to be 
exploited, it would mean having pimples on 
the road surface. Assuming that it was 
desirable for a road to be rough, what order 
of irregularity was most acceptable to the 
tyre designer ? Had the cornering tests on 
actual vehicles been tried on a rough surface ? 
He considered that part of the difference 
between tyre lives in this country and the 
United States of America was due to the 
roads in that country being dusty. 

Response.—Some control over grip on a 
dry road did exist; racing tyres showed 
higher grip. Sipes had some tendency to 
weaken the tread, particularly on a smooth 
tyre. Irregularities on the surface should be 
no larger than necessary to drain off water. 
Not enough work had been done on the 
behaviour of tyres on irregular surfaces, and 
Dunlop was now contemplating both track 
and test machine work with the tyre hopping. 
Tests on full-scale tyres gave the following 
values for maximum adhesion: butyl 
rubber, side force 0-81, tangential 0-55 ; 
synthetic rubber, side force 0-64, tangential 
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0-48; natural rubber, side force 0-55, 
tangential 0-42. 

The chairman expressed his surprise that 
vehicle designers had for long been denied 
higher inflation pressures, but last year the 
Tyre Manufacturers’ Conference had recom- 
mended an increase in pressure of 6 Ib per 
square inch without any restriction. 

A member : In his experience, tyre life on 

cobbled roads in Germany might be three 
times as good as in this country. Was the 
swing axle geometry favourable to tyre life ? 
What could be done about cracks in the 
side walls of tyres left to stand for long 
periods—even if the cracks did not go down to 
the fabric the operator might be afraid to 
use the tyre ? 
_ Answer.—Tyre lives were certainly better 
in Germany: this country was particularly 
hard on tyres because of the winding nature 
of the roads, and cobbles did not cause tyres 
to wear. Tyre wear was sensitive to attitude 
in the steering rather than the camber sense, 
and swing axle geometry was quite acceptable, 
as had been demonstrated by the V-W. 
Deterioration in standing was likely to be less 
serious with butyl! rubber, and for this reason 
the United States armed forces were inter- 
ested in it ; another solution might be found 
in the use of coatings of jelly consistency to 
keep the tyre from contact with air. 


REFERENCES 


1958, THe Enornerr, London, Vol. 206 
0 . page 701 ; No. 5363, page 741, “* Friction of Rubber.” 
Tabor, D., 1959, New Scientist, Vol. 18, No. 135, page 
1334, “ Tyre-road Friction : A New gig a 

* Giles, G. C. and Sabey E., 1958, Engineering, London, 
Vol. 186, No. 4842, page 840, “ Recent Investigations on the 
Role of Rubber Hysteresis in Skidding easurements."’ 

Hershey, M. P., 1957, Journal Soc. Automobile Engineers, 
NY., Vol. 65, No. 8, page 85, “ Tyre tion.” 

Gough, V. E. and Shearer, G. R., 1956, Proc. Auto. Div., 
Institution Mechanical Engineers, Vol. 1955-56, page 171, 
* Front Suspension and Tyre Wear.”’ 

* Cooper, D. H., 1958, Automobile Engineer, Vol. 48, No. 13, 
Page 524, “ Lateral Forces on Tyres.”’ 

De Decker, H. C. J., 1955, Trans. RJ, Vol. 4, No. 3, 
page 115, “ Measurement of Some Tyre Properties.”’ 

Novopolsky, V. L, 1959, Revue Générale du Caoutchouc, 
Vol. 36, No. 10, page 1521, “ Passenger Tyre Rolling Resisi- 


ance at High S . 
* Webb, C. R., 1953, Proc. Auto. a2, | ew PB en 
- oO ient on 


Engineers, Vol. 1952-53, p . 
Fuel Consumption and S$ of a Road Vehicle. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1 


MECHANICAL TESTING OF STEEL AT 
ELEVATED TEMPERATURES: PART 2: 
STRESS RUPTURE 
No. 3082 : 1959. Price 4s. This new publication 
forms Part 2 in a series of British Standards which 
will deal with the mechanical testing of steel at 
elevated temperatures. It is based on the work 
undertaken by Technical Committee 17 (Steel) of 
the International Organisation for Standardisation 
as has been tentatively approved by all the member 
countries represented by that committee. It is hoped 
that the series will help to facilitate the comparison 
of different steels at elevated temperatures and to 
unify the methods by which the data are obtained. In 
cated te definitions for gauge length, stress and 
proof stress are followed by requirements for the test 
piece. Consideration is given to the limits within 
which the heating apparatus must operate and to the 
method for measuring the temperature. Other 
requirements deal with : the accuracy of the testing 
machine, temperature and stress rupture readings, 

and with the presentation of results. 


POWER-DRIVEN MAST HOISTS FOR 
MATERIALS 


1 Gough, V. E., 
No. 5. 


No. 3125:1959. Price 5s. This publication 
specifies requirements for a non-passenger, power 
driven hoist not exceeding 50 cwt capacity, for tempo- 
rary use on construction work, in which a 
for lifting materials is supported by a 
mast, The standard requires minimum safety require- 
ments and that hoist design and testing are, as far as 
possible, in conformity with cranes in general. 

‘ Qualities of —— and equipment are specified 
for all important pafts and an appendix lists specified 
British Standards under five main headings : 
materials ; structural details; — and 
machinery details; electrical machinery and equip- 
ment ; lifting equipment. Another app sum- 
marises nineteen items of information which a manu- 
facturer shouid supply with a tender. 








Aerial Exchanges at Admiralty W/T 
Station 


A system is described for connecting any one of several transmitters to different 
aerials according to the service to be provided, using motor-driven terminal 


carriages running in horizontal and vertical guides. 


An identical exchange has 


just been installed at Singapore, and an equivalent scheme for use with coaxial 
feeders is in the design stage. 


HE range of long-distance point-to-point 

and broadcast services handled by the 
Admiralty wireless telegraphy station at 
Inskip, near Preston, Lancs, necessitates a 
rapid and flexible system for interchanging 
connections between the transmitters and 
the various groups of aerials. For this 
purpose two transmission line exchanges are 
installed, one at each end of the main trans- 
mitter hall. Each exchange is capable of 
connecting any of ten transmitters to any of 
twenty aerials, and is operated from a 
control desk by inserting plugs correspond- 
ing to transmitters into sockets corresponding 
to the aerials on which they are to transmit. 
The connections are then made automatic- 
ally by the movement of horizontally- 
and vertically-travelling carriages on which 
are terminated respectively the transmission 
lines from the transmitters to the exchange, 
and from the exchange to the aerials. 

These exchanges, designed and built to 
Admiralty requirements by P. and L. Miller, 
Ltd., Heneage Street, Brick Lane, London, 
E.C.1, are the latest development of the 
same firm’s equipment described in an 
earlier form in our October 3, 1952, issue. 
At that time, however, only the horizontal 
carriages were motor-driven (although pro- 
vision was made for motor drive to the 
vertical carriages), and the electrical controls 
were not assembled on consoles. The 
system in operation at Inskip has not only 
centralised the control of each exchange, 
but enables any connection to be set up by 
a single action on the operator’s part, the 
sequence of events and accuracy of position- 
ing of the carriages being governed auto- 
matically by micro-switches. 

Inskip station is equipped with thirty 
transmitters ranging in output power from 
40kW to 34kW, and covering frequencies 
between 4 Mc/s and 28 Mc/s. Twenty of 
them were supplied by Marconi’s Wireless 
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Telegraph Company, Ltd., Chelmsford, 
Essex, and ten by Standard Telephones and 
Cables, Ltd., Connaught House, Aldwych, 
London, W.C.2. Both companies were also 
concerned in the supply of drive units for 
the transmitters and much other radio and 
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mainly in teleprinter code, although certain 
broadcasts are sent in automatic hand-speed 
Morse. 

A general arrangement of the form of 
aerial exchange installed at Inskip is shown 
in Fig. 1. In front of the control desk is a 
tower structure on which the fixed feeders 
from the transmitters are terminated and 
connected to the swivelling feeders running 
to the horizontal-travelling carriages on 
the semi-circular exchange framework. The 
drawing also shows the pillars which guide 
one of the vertical carriages and the con- 
nection therefrom to a lead-out insulator. 
In this diagram the lines are transposed 
from the vertical to the horizontal plane 
between the tower and the carriage, but local 
conditions may make it necessary for the 
feeders to be horizontal throughout, and 
this, in fact, is the arrangement at Inskip. 





Fig. 2—One of the aerial exchanges at Inskip, showing operator at control console in foreground 


associated apparatus. Traffic does not 
originate at Inskip, but is received over 
three coaxial cable links providing a total 
of fifty-four channels. Transmissions are 
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Fig. 1—Typical arrangement of aerial exchange 









In either case the uniform spacing of 10in 
between the lines is preserved so that there 
is no change in the characteristic impedance 
of 600 ohms. 


At Inskip each exchange is erected in a 
semi-circular extension of the transmitter 
hall, the outer wall having an internal 
radius of 20ft and the ceiling a height of 
25ft 6in. The exchange framework is built 
on a 180 deg. semi-circular wall, 4ft 6in high 
and Ift 6in wide at the top, as can be seen 
in Fig. 2. This provides a safe clearance 
between the lowest pair of feeders and floor 
level. The framework uprights consist of 
twenty-two columns of 6in by 4in cross- 
section and approximately 12ft 6in high, 
supported by cast iron plinths with adjusting 
screws in three planes to ensure accurate 
positioning and verticality. 

The chordal pitching of these columns is 
23-8in, so that they form twenty-one bays 
approximately 20in wide. Each pair forms a 
slideway for a vertically-travelling carriage, 
the slideway surfaces being precision ground. 
From these columns are mounted eleven 
semi-circular horizontal rails of high-duty 
aluminium alloy with a specially extruded 
section. The rails are spaced at Ift vertical 
intervals and form ten horizontal trackways. 

Into every vertical bay except that at the 
extreme left is fitted a carriage measuring 
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approximately 22in by 12in and equipped 
with guides machined to such close limits 
that it will slide from top to bottom of the 
columns with negligible side play. Into all 
ten horizontal tracks are fitted carriages 
mounted on ball-bearing S.R.B.F. wheels. 
All carriages, both horizontal and vertical, 
carry a pair of insulator-mounted phosphor- 
bronze contacts of approximately lin dia- 
meter spaced at 10in centres. On the vertical 
carriages only, the contacts are spring- 
loaded so as to maintain pressure on the 
mating contacts of a horizontal carriage 
when the two carriages are moved into 
coincident positions in order to provide a 
through connection from a transmitter to 
an aerial. 

Feeders spaced at 10in are brought from 
each of the twenty aerials through windows 
in the wall of the building at a mean height 
and thence to the vertical carriage contacts 
in such a way as to form a hanging loop 
between the wall and the exchange structure. 

The tower structure at Inskip is of steel 
and wood construction and measures 3ft 
by 2ft 6in by 15ft. Lines from the trans- 
mitters are taken through insulators on 
both sides of the tower to preserve accurate 
spacing, and on the exchange side are looped 
back and spliced to the lines which continue 
to the horizontal carriages. The latter lines 
terminate at the tower end on insulators 
which are anchored through springs, to 
maintain tension, to pivot mountings allow- 
ing movement in the horizontal plane. 


VERTICAL DRIVES 


At the base of each column is mounted a 
Simmonds { h.p., 1440 r.p.m., three-phase, 
50 c/s motor coupled to a gearbox incorporat- 
ing spur and helical gear trains (Fig. 3). 


Fig. 3—Vertical drive motors and aerial feeder 
carriages at rear of framework 


The vertical output shaft is then coupled to 
a high-tensile lead screw, 12ft long, Ijin 
diameter and 16 t.p.i., which passes through 
a nut on the corresponding vertical carriage 
and is suspended from a bearing housing 
at the top of the column. By the operation 
of a reversing contactor and limit switches 
the vertical carriage can thus be driven up 
or down the column to any of ten positions 
corresponding with the horizontal carriage 
tracks. The speed of the lead screw is 


restricted to 300 r.p.m., which is just below 
its natural frequency. 


HORIZONTAL DRIVES 


Ten motors similar to those for the vertical 
drives are mounted on the extreme left- 
hand column of the exchange framework 
(Fig. 4) and are each directly coupled to a 


flexible “* Teleflex’ lead screw of approxi- 
mately yin lead. This is contained in a 
recess which runs the entire length of the 
upper surface of each horizontal rail. Each 
horizontal carriage is equipped with a spring- 


Aoaded half-nut which engages with the 


lead screw. By a similar system of reversing 
contactors and limit switches to that of the 
vertical drives, each horizontal carriage can 
be driven to any of the twenty positions 
coinciding with the vertical carriageways, 
or to the extreme left-hand bay of the struc- 
ture, in which the carriage contacts are 
earthed. The horizontal motors drive 
through torque limit clutches and are 
equipped with electromagnetic brakes for 
accurate positioning of the carriages. Revers- 
ing contactors for all drives were supplied 
by British Klockner, Ltd. 


CONTROL SYSTEM 


The exchange is operated from a control 
desk on the face of which are two rows of 
flush-mounted sockets, twenty in the upper 
row and ten in th* lower row. Each socket 
in the upper rov: represents one aerial. 
Ten plugs, each representing a transmitter 
and individually wired so as to control a 
particular horizontal carriage, rest normally 
in the lower row of sockets. When a plug 
is in this position its associated carriage is 
at rest and earthed at the extreme left of the 
exchange and a white indicator lamp against 
the socket on the panel is illuminated. When 
the plug is placed in an aerial socket, a 
circuit is made to the reversing contactor 
controlling the motor which drives the 
horizontal carriage of the transmitter con- 
cerned, via a position switch corresponding 
to the aerial to which the transmitter is to 
be connected. These conditions obtain, 
however, only when the transmitter is 
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off,” for when a transmitter is switched 
on, a relay with its contacts in the control 
circuit to the reversing contactor is energised 
and the contacts open to isolate the con- 
tactor. A red “transmitter on” lamp is 
also illuminated. 

Assuming the transmitter to be “ off,” 
the horizontal carriage is driven from left to 
right, operating successive position switches 
as it traverses them by means of its switch 
trip plate, but without further action until 
it reaches the switch in the circuit which has 
been energised. When this switch is oper- 
ated, the contactor is tripped and the electro- 
magnetic brake on the motor shaft is ener- 
gised simultaneously so as to bring the carriage 
to rest. At the same time the motor driving 
the vertical carriage corresponding with 
this position is started and the vertical 
carriage is driven upwards until its contacts 
mate with those of the horizontal carriage, 
the positioning being controlled by similar 
position switches. The control circuits for 
each exchange at Inskip contain 440 Burgess 
micro-switches and 6 miles of cable. The 
approximate weight of each exchange is 
8 tons. 

When a transmitter has been switched off, 
removal of the corresponding plug from the 
aerial socket and its replacement in the 
appropriate socket in the lower row causes 
the horizontal and vertical drive contactors 
to be energised so that the motors run in 
the opposite direction and both carriages 
return to their ““ home” positions, in which 
they are earthed. In this condition the 
transmitter is inoperable. All control cir- 
cuits operate at SOV d.c. so that there is no 
mains voltage at the control desk. The ten 
transmitters connected to each exchange 
are selected from a group of twelve by 
means of additional plug and socket con- 
nections on the panel, thus enabling any 
two transmitters to be set aside for inspection 
and maintenance. 


Electronic Telephone Exchange 


On January 21 and 22, the Laboratoire Central 
de Télécommunications, Paris, an associate of 
Standard Telephones and Cables, Ltd., London, 
invited representatives of the principal French 
Ministries and other official organisations to a 
demonstration of a 240-line fully electronic 
telephone exchange in operation. The exchange 
embodies the results of studies and research 
carried out since 1945. 

In the normal electromechanical exchange a 
large number of identical control devices are 
available for individual allocation to subscribers 
dialling numbers. The principle of the electronic 
exchange, on the other hand, is that a single 
circuit, containing no moving parts, is perman- 
ently at the disposal of all subscribers for the 
establishment of connections. This “ logic” 
circuit can receive calls from 240 subscribers 
and handle them at the rate of sixty a second. 
Switching is accomplished by transistors operating 
with a switching time of less than 1 microsecond, 
or 10,000 times faster than electromechanical 
devices at present in use. 

At the demonstrations a review of electronic 
developments in recent years was given by Prince 
Louis de Broglie, Secrétaire Perpetuel de 
l’Académie des Sciences. The principal character- 
istics of the electronic exchange were explained 
by Professor G. Goudet, manager of the Labora- 
toire Central de Télécommunications, who 
emphasised the advantages of reliability inherent 
in using devices such as transistors and new 
magnetic materials which do not wear and have 
practically unlimited life. The exchange, which 
handles all the traffic of the 240 telephone exten- 
sions throughout the laboratory, is the second 
to be established in Europe, coming two years 
after the twenty-line electronic automatic ex- 
change, also designed and constructed by the 
laboratory, which is at present in use on board a 
ship of the French Navy. 
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Mechanisms and Motions. By K. H. Hunt. 


The English Universities Press, Ltd., 
102, Newgate Street, London, E.C.1. 
Price 21s. 


It is a recurrent complaint that the teaching 
of the subject of “* Mechanisms” has not 
advanced with the times and that in this 
country we have not taken sufficient notice 
of developments of the basic theory of 
mechanisms on the Continent of Europe. 
This book is one of which the complainers 
should approve even though they may have 
divergent degrees of supplementary com- 
mendation. 

The common practice of illustrating some 
theoretical principle by a numerical calcula- 
tion based upon it is to be commended. The 
practice of adopting for this purpose prob- 
lems that can be solved more easily by less 
advanced methods has advantages and dis- 
advantages. It enables the student to 
satisfy himself that, for that particular 
example at least, the advanced method gives 
the right answer. On the other hand he 
may tend to wonder whether there may not 
be a simpler alternative to every use of the 
method, and whether in fact it is worth 
studying. 

In the present work, the author considers 
an aircraft flying round the earth at constant 
air-speed and at constant height above sea 
level in the plane of the equator, first in one 
direction and then in the opposite direction. 
He asks whether the change in direction 
produces any change in useful load-capacity 
and contrives to bring in the Coriolis force. 
He afterwards asks the reader to check his 
answer by considering the “absolute” 
velocity of the aircraft without defining 
“ absolute.” If one takes it to mean “ relative 
to the fixed-star system’ and assumes 
centrifugal force to be equal to the product 
of the radius of the circular path of the 
aircraft (relative to the earth) and the square 
of the angular velocity (relative to the fixed- 
star system) of the line that joins the mass- 
centre of the aircraft to the centre of the 
earth, one obtains the same result as the 
author does. One might conclude from 
this that this procedure was what the author 
intended. If so, he might perhaps have com- 
mented on the question as to why the fixed- 
star system, rather than any other, should 
be selected for this purpose. 

The book devotes considerable space to 
abstract basic theorems in mechanisms but 
many of the exercises are practical enough, 
are interesting, and are valuable to the 
student. In dealing with the Five-Bar 
Group Problem the author refers to Stephen- 
son’s Link Mechanism as “an inversion of 
an identical type of Six-Bar Chain.” This 
would probably have surprised the inventor 
of the mechanism, although not to the extent 
of frightening him off. Very few subsequent 
designers of mechanisms of this character 
have found any need for anything more 
erudite than the use of ruler and compasses 
for assessing tentative layouts based on what 
has been done before. 

The author’s application of the descrip- 
tion “ Space Mechanisms” to mechanisms 
that cannot be represented by points in a 
single plane has the advantage that it is 
shorter than ‘ Three-Dimensional Mech- 
anisms ” but is unfortunate in its faint sug- 
gestion that plane mechanisms are not in 


space. One is reminded of the quaint 
practice of describing points that are not in 
or on the actual material composing a 
machine or structure as being “in space” 
whereas “‘ in air’ would be more appropriate 
if any comment is required at all. 

While rigorous analysis of the operation 
of some mechanisms is laborious and even 
tricky, formal synthesis is usually difficult 
and often impossible. The author recognises 
this and also draws attention to the import- 
ance of practical considerations in manufac- 
ture and in service although they are outside 
the nominal scope of this book which is 
that of kinematics. He implies (rightly) 
that synthesis of a mechanism for any 
particular purpose usually demands repeated 
trial but shows admirable restraint in refrain- 
ing from suggesting that this is yet another 
field for the application of electronic “brains.” 

This book is one of a series intended 
primarily for students for engineering degrees. 
It constitutes an introduction to the subject 
and, although it is unconventional in its 
treatment, it is not to be criticised on that 
account. 


Property Measurements at High Tempera- 
tures. By W. D. KinGery. John Wiley 
and Sons, New York. Chapman and 


Hall, Ltd., 37, Essex Street, Strand, 
London, W.C.2. Price 132s. 
THis book carries the sub-title ‘* Factors 


Affecting and Methods of Measuring Material 
Properties at Temperatures above 1400 deg. 
Cent. (2550 deg. Fah.),” but this does not 
mean that the contents are of no interest to 
those who may be concerned with lower 
temperatures. Low temperature techniques 
that can apply to high temperatures are 
described as well as speciaf ones for high 
temperatures. It emerges that as the tem- 
perature level is increased, simpler techniques 
become more suitable, and in particular that 
techniques that do not require extensive man- 
ipulation become advantageous. It is shown 
that no one method is “best” but that 
each case has to be considered on its merits. 
The range of subjects covered is comprehen- 
sive and this applies to the liquid state as 
well as to the solid. Methods for the deter- 
mination of viscosity, surface energy and 
electrical conductivity are all detailed. Most 
of the book is concerned with the solid state, 
however, and, because of the high tempera- 
ture, it is mainly non-metals which are dis- 
cussed. The chapter on laboratory furnaces 
is particularly useful for those concerned 
with this kind of work, and the merits and 
limitations of the various types are described 
at length. 

At the beginning of each chapter there is 
a table entitled ‘“‘ Major Symbols used in 
the Chapter” and, since this covers most of 
the page, it is a little disconcerting. How- 
ever, many of the symbols turn out to be 
familiar and it certainly is an arrangement 
which disposes of all ambiguity. Mathema- 
tical treatment is kept to a minimum and 
where it occurs it is well presented and easy 
to follow. If the need arises, the author is 
prepared to state his opinion without qualifi- 
cation, e.g. “ For non-metals, tensile tests 
are not recommended” (page 166); one 
may not agree with him on all occasions, 
but the intention to give clear guidance is to 
be applauded. Where excessive detail 


would confuse the presentation, the reader 
is referred to other sources by references. 
These references, grouped under headings 
at the conclusion of each chapter, have 
been collected and arranged with care and 
they constitute an excellent bibliography of 
the subject. There is a detailed contents list 
at the beginning of the book, and subject 
and author indexes at the end. 

The forgivable number of misprints will 
no doubt be put right in the next edition. 
Then the opportunity should also be taken 
to arrange that, wherever possible, the 
discussion of a diagram adjoins the dia- 
gram itself. However, these are small 
matters in relation to the book as a 
whole, which is to be thoroughly recom- 
mended to all having occasion to work at 
these temperatures. The book is remarkably 
up to date. 


Trockner und Trocknungsverfahren. By K. 
KROLL. Berlin—Géttingen—Heidelberg : 
Springer - Verlag: Berlin - Wilmersdorf, 
Heidelberger Platz 3. Price DM.69. 

THE second volume of Trocknungstechnik by 
O. Krischer and K. Kréll has now been 
published. While Volume I deals with the 
theoretical basis of drying, the present work 
is concerned with actual designs suitable 
for various applications, their layout and 
energy consumption. The vast extent of 
the field considered here made it necessary 
to concentrate upon typical designs and their 
application to some of the most important 
materials. In spite of this self-imposed 
restriction, the twenty-five page subject 
index quotes references to some 500 materials 
and groups of substances! At first sight 
the process of drying may appear a simple 
matter involving nothing more than the 
removal of water (or other moisture). The 
situation is very much complicated not only 
by the physical shape and state of the mani- 
fold articles and substances which are to be 
dried, but by a variety of secondary processes, 
which are sometimes desirable, but more 
often involve to a greater or lesser degree 
an objectionable physical alteration or 
chemical denaturation. 

After reviewing the technical principles 
of dryers and their planning and design, the 
author discusses these changes of which the 
effects have always to be carefully considered. 
A substantial section next deals with drying 
plant based on the principle of pure con- 
vection, discussing as particular applications 
the drying of wood, paper, cardboard, 
leather, textile fibres and fabrics, ceramics, 
foundry moulds and cores, lacquered articles, 
and others, as well as bulk materials at rest, 
in turbulent blown layers, moving in other 
ways in the drying atmosphere ; a special 
subsection deals with cereals, foodstuffs, 
and fodder. 

In many plants efficient operation depends 
on removing moisture from the air before it 
enters or before it is recycled, or reclaiming 
any solvents removed in the drying stage. 
These matters are briefly discussed, after 
which the author turns to a consideration 
of two further important groups of dryers, 
those depending on radiant energy and those 
where the heat of evaporation is imparted by 
direct contact with heated surfaces (con- 
tainers, tubes, cylinders, rollers). Very 
often, the heat is applied in two or more 
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ways simultaneously, and the goods are 
turned over, vibrated or stirred in order to 
speed up the process ; equipment involving 
such principles is considered next. 

While most substances can be dried by 
one or the other of the foregoing methods, 
there remain two classes of process which 
in their respective fields of application give 
results not otherwise obtainable. Vacuum 
drying is resorted to in order to speed up 
the drying process and carry it further than 
is normally possible in such special applica- 
tions as the removal of moisture from 
electrical insulations, e.g. during the manu- 
facture of transformers. Much higher vacua 
are employed in the so-called freeze-drying 
techniques where the material to be dried 
is either pre-frozen, or frozen by the removal 
of latent heat from partial evaporation of 
the moisture content in the vacuum. In 
these cases, the bulk of the water sublimates 
directly from the ice into the vapour phase, 
being removed by absorbents, pumps or 
low temperature condensers. It is character- 
istic of this method that it occasions a 
minimum of damage so that sensitive organic 
and biological preparations, such as blood 
serum and plasma, bacterial cultures, and 
live tissues may be freeze-dried, and later 
re-constituted for use by simply adding 
water. The other method referred to is the 
application of alternating electrical fields. 
The final chapter is devoted to the automatic 
control and regulation of drying plant. 


Corrosion and its in Coal and Oil 
Fired Boilers and Gas Turbines. The 
American Society of Mechanical En- 
gineers, New York. Pergamon Press, 
Ltd., 4 and 5, Fitzroy Square, London, 
W.1. Price 50s. 

Tuis publication has for its objectives the 

presentation of a critical summary of all 

available information on the deposition of 
solids and the corrosion of metals on the 
gas side of boilers and gas turbines, and the 
definition of further research needed. The 
result is a very useful reference book, which 
covers all aspects of the problem in both 

coal and oil fired installations. Over 400 

literature references are given, which indi- 

cates the volume of work which has been 
carried out in this field over the past decade. 

In spite of this impressive research effort, 
it is evident that no universal remedy for 
these troubles has been forthcoming. Possible 
treatments are also severely limited by costs, 
particularly in the case of residual fuel. 
Any remedial measure must be cheap, other- 
wise the economic advantage of using a 
residual fuel oil is lost. It has been esti- 
mated that the cost of treatment should not 
exceed about 10s. per ton of fuel oil. These 
considerations have prevented the wide use 
of residual fuels in gas turbines to date. 
With the trend to higher steam temperatures 
in boilers, the problem is becoming more 
acute in this field and may become a limiting 
factor. 

It is timely, therefore, to consider what 
further research is needed, and the report 
does a valuable service in pointing out the 
gaps in our knowledge. Much fundamental 
work remains to be done on the mechanisms 
of deposition and the formation of corrosive 
compounds. However, in some cases, par- 
ticularly the field of additives for the allevia- 
tion of ash fouling and corrosion in gas 
turbines,. experiment is ahead of the 
Almost every element in the Periodic Ta c 
has been tried on an empirical basis, without 
notable success, and it is difficult to see 
how further academic research would effect 
an improvement in the situation. There 


seems more hope for the suppression of 
sulphuric acid formation. 

It remains to be seen whether a more 
fundamental approach will succeed, where 
a large amount of virtual trial and error 
has failed. 


Initiation aux Processus Aléatoires. By 
M. GIRAULT. Dunod—Editeur, 92, Rue 
Bonaparte, Paris (6e). Price Fr.980. 

THis little book which belongs to a collection 

entitled Probability, Statistics and Opera- 

tional Research, directed by M. Darmois, 
is the first of the Operational Research 
group. Under the title of an introduction 
to random processes, it studies in the main 
the behaviour of queues for which arrivals 
in time form a line obeying the Poisson law. 

This law has the following essential charac- 

teristics : 

1. Independence of arrivals from each 
other. 

2. Independence of arrivals in relation to 
the time of arrival. 

In these conditions, and following the 
conditions of the service provided for the 
end of the queue (number of gates and 
length of time at the gates), the author shows 
that one can calculate certain essential 
values for the system, such as the average 
length of the queue ; the distribution func- 
tion for the delay time ; the average delay 
time ; and the law governing the length of 
time spent at the gate. The calculations are 
relatively easy when the length of time of 
service rendered to each element in the 
queue obeys an exponential law, but become 
much more complicated for other simple 
laws such as a constant time of service per 
individual. 

This homogeneous group of calculations is 
placed in a framework which allows one to 
judge in a more detached manner the nature 
of the stochastic processes and the general 
concepts which lie behind their structure. 
The author concludes with the statement 
that his purpose has been to give a broad 
view of the possibilities of this branch of 
theory to encourage the reader who may be 
faced with more complex problems to study 
these developments more deeply. 


Principles of Electronic Instruments and Instru- 
mentation. By GORDON R. PARTRIDGE, 
Ph.D. Sir Isaac Pitman and Sons, Ltd., 
Pitman House, Parker Street, London, 
W.C.2. Price 40s. 

Tuis book is based on the notes used by the 

author in a course of post-graduate lectures 

at Purdue University, and has appeared 
previously in the United States under the 
title of Principles of Electronic Instruments. 

Chapters | to 11 cover voltmeters, electro- 

meter tubes and circuits, wattmeters, phase 

and frequency measurement, and component 
testing, together with a review of feed-back 
and its benefits in the instrumentation field. 

Chapter 12 is on digital display and intro- 

duces various forms of counting circuit. 

The last seven chapters are concerned with 

mechanical measurements, velocity, time, 

sound, light, pressure and temperature, and 
radioactivity. In his preface the author states 
that he has mixed many forms of mathe- 
matics together liberally and has drawn upon 

them as required to explain the operation of a 

circuit. The result is an occasional abrupt 

transition from a simple account of how a 

basic theoretical circuit works, to a much 

more refined analysis of a practical scheme. 

Some readers relatively new to electronics 

may therefore find difficulty in following the 

author more than half-way, having missed a 

link in his argument or being unaware of 
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some fact of which a knowledge is assumed. 
This is no drawback in the lecture room for 
which the author’s notes were designed, but 
it is liable at times to disconcert the private 
reader. However, despite the remarkably 
wide range and variety of electronic 
instruments to-day, the reader will find in 
these pages an equivalent of most of those 
with which he comes in contact and will be 
assisted both in his understanding of elec- 
tronic instrumentation and in his appreciation 
of the uses to which these devices may be 
applied. 


Surveying. By A. BANNISTER, A.M.IL.C.E. 
and S. RAYMOND, A.M.LC.E. Sir Isaac 
Pitman and Sons, Ltd., Pitman House, 
Parker Street, Kingsway, London, W.C.2. 
Price 45s. 

HERE we have a textbook of the basic facts 

of surveying, up to the standard needed 

for the B.Sc. or similar examinations. The 
subject matter is arranged much in the 
manner which would be expected, the 
chapters covering chain surveying, levelling 
traverse surveying, &c., until we reach the 
final chapters on photogrammetry, field 
astronomy and theory of errors respectively. 

The text is businesslike and as concise as 

the presentation of detailed explanation 

allows. An unusual point is the inclusion 
of a chapter on hydrographic surveying. 

The authors point out that there has been 
less research in surveying than in other civil 
engineering subjects in recent years, but 
nevertheless a surprisingly large number of 
new developments have taken place, and 
one of their aims has been to acquaint 
students, from the start, with as many of 
these new developments as possible. Thus 
the book includes brief mention of an 
instrument as new as the tellurometer, and 
devices such as the “ Microptic ” theodolite 
and the Zeiss automatic level are described. 
It is unfortunate, however, that reference to 
the new British self-aligning level (which 
was described in THE ENGINEER on January 23, 
1959) is omitted. 


Viscosimétre . By F. CHARRON. 
Publications Scientifiques et Techniques du 
Ministére de |’Air, No. 350. Service de 
Documentation et d’Information Tech- 
nique de |’Aéronautique, Magasin C.T.O., 
2, Avenue de la Porte-d’Issy, Paris (15e). 
Price Fr.430. 

THE publication describes an instrument for 

measuring viscosity by the measurement of a 

single linear displacement. The change in 

momentum of a slowly flowing quantity of 

liquid pumped through a capillary tube by a 

small piston causes a displacement of the 

piston, which is measured. riments are 

described involving the use of liquids of a 

wide range of viscosities from 0-2 to 75 


poises. 


Books Received 


ee Se ae for C. F. 
Carter ari B. thane” ‘Onion’ Untenaitg we 
senior” Work: Benes, 


Press, Amen 
E.C.4. Price 21s. 

Nomography. Second Edition. By Alexander S. 
Levens. = ae ont See ee, New York ; 
Chapman and Hall, Ltd., 37 , Essex Street, London, 
W.C.2. Price 68s. 

Oxygen in Steel Making. Senna Saute 
No. 22.) Iron and Steel , Grosvenor 

London, S.W.1. Price accion 
37s. 6d.; (members) 25s. 

Methods for the ong rene of Toxic Substances 
in Air. By J.C. ne Strafford and R. Truhaut. 
Bu fic Publications, 4-5, Bell Yard, 
London Wicd. P Price 30s. 
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“ Triplex ” Locomotives 


By E. C. POULTNEY, O.B.E. 


ECENTLY, in the course of a review of 

a new book Modern Railways, by C. J. 
Allen, THE ENGINEER had occasion to men- 
tion some remarkable locomotives in service 
many years ago on the Erie Railroad in the 
United States, thus bringing to mind an 
interesting, though comparatively little known, 
development in steam locomotive design 
and one, moreover, in certain respects 
reminiscent of some at one time in use on 
our own railways. In view of the foregoing, 
the writer ventures to offer a more extended 
reference to these locomotives of unique 
design, which can, fortunately, be illustrated 
by some photographs of considerable historic 
interest. Those reproduced show, respec- 
tively, the first of three built for the Erie 
by The Baldwin Locomotive Works in 1914, 
which was followed by a further two in 1916, 
and the other a similar locomotive, one of 
which was also built by Baldwin experi- 
mentally for the Virginian Railroad about 
1917. At the time the first Erie locomotive 
was built, this railway was faced with a 
difficult operating problem in_ handling 
increasingly heavy freight trains over the 
Susquehanna grade, extending over a dis- 
tance of 11 miles from a point 8 miles 
east of Susquehanna, Pennsylvania. 

For this distance the line rises at the rate 
of S56ft per mile—l in 95—and powerful 
locomotives were required for “‘ pusher” 
services. The general design will be appre- 
ciated from the illustration, from which it 
will be seen that, basically, it consisted of a 
conventional articulated engine of the Mallet 
type with a 2-8-8-0 wheel arrangement in 
conjunction with a second rear articulation 
to a trailing 0-8-2 type engine which carried 
the coal and water ; in other words, it was 
no other than an adaptation of Sturrock’s 
Steam tender idea, first introduced away 
back in 1863. Here mention may fittingly 
be made that THE ENGINEER illustrated one 
of the later steam tender engines as built at 
Doncaster in 1865 in a valuable supplement 
devoted to the Great Northern Railway in 
the issue of November 28, 1913. Returning 
to the Erie locomotives, the cylinder arrange- 
ment claims attention. There were six 
cylinders, compounded, all of equal dimen- 


cylinder supplied the leading two |.p. cylinders 
through the medium of an intermediate 
receiver, and the left-hand h.p. cylinder in 
like manner exhausted to the trailing pair of 
cylinders, so forming in effect a 2 to | 
compound. 

The Baker valve gear was used, operating 
16in piston valves for each cylinder, all of 
which were 36in by 32in. This arrangement 
of cylinders and wheel grouping provided 
really three separate engines in one unit ; 
hence the name “ Triplex.”” The boilers of 
all three engines were generally very similar ; 
that for the first locomotive provided a 
total of 6886 square feet of evaporative heat- 
ing surface with a further 1584 square feet 
by the fifty-three element superheater. The 
grate area was 90 square feet. It will be 
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The heated feed was supplied to the 
boiler by two single acting plunger pumps 
worked by the h.p. piston rod crossheads, 
one pump being fitted on each side of the 
locomotive. The principal feature of these 
notable locomotives is no doubt the use of 
six cylinders, almost unique in the history 
of the steam locomotive, though not unknown 
on our railways. For, some ten years after 
these Baldwin engines were completed, in 
1925 to be precise, Beyer, Peacock and Co. 
built at Gorton Foundry for the L.N.E.R. a 
six-cylinder simple expansion Beyer Garratt 
to the requirements of Sir Nigel Gresley, 
which, like the Erie engines, was also 
specially intended for heavy “ pusher” 
service on a | in 40 up grade in Yorkshire. 
This, like the Erie engines, was an out- 
standing design, fully described in THE 
ENGINEER of June 26, 1925. In passing, 
mention may be made of the fact that a 
feed heater working on much the same 
principle to that of the Erie engines was 
used for the Sturrock steam tender loco- 
motives. 

The Virginian engine, though similar to 





Fig. 2—The 2-8-8-8-4 “ Triplex °’ type locomotive for the Virginian Railroad 


observed that the firebox had to be carried 
above the trailing coupled wheels of the 
centre engine and, as these had a diameter 
of 63in, the firebox was, in consequence, 
much restricted in depth, as was also the 
ashpan. This is understood to have 
been the weak point in the design. It is 
said to have had an effect on the effi- 
ciency and reliability of the combustion 
process which was detrimental to steaming 
and consistent performance, and, though 
the engines were only required for the 
11 mile climb, it has been said that this 
distance was just a little too great for 
properly sustained combustion. 





| Fig. 1—The Erie ** Triplex ’’ 2-8-8-8-2 locomotive, 1914 


sions, as were also the eight coupled wheels, 
three sets in three separate groups. Com- 
pound expansion was attained by using the 
two cylinders for the centre set of coupled 
wheels as the h.p. pair. and the remaining 
two pairs as |.p. cylinders. 

The exhaust from the right-hand h.p. 


A further feature of these engines was the 
feed water heating equipment, made up of 
a long drum fitted below the tank, having 
thirty-one 2}in tubes about 25ft long through 
which the steam exhausted by the rear |.p. 
cylinders passed on its way to an exhaust 
pipe at the rear of the locomotive. 


the Erie locomotives, differed by being of 
the 2-8-8-8-4 type, a four-wheeled trailing 
truck taking the place of the two-wheeled 
pattern. Its dimensions also differed some- 
what. The two later Erie engines had 
modified fireboxes with a large grate having 
an area of 121-5 square feet. 

It now only remains to say that these 
remarkable engines regrettably met with 
only a partial success—they were never 
duplicated. In conclusion, a few of the 
main dimensional particulars are appended 
in tabular form to give a fair idea of the 
proportions of these engines. The present 
Baldwin-Lima-Hamilton Corporation fur- 
nished the two photographs reproduced. 


Dimensions of “ Triplex’’ Locomotives ; Erie and 
Virginian Railroads 


| 








ee | Erie Virginian 
Locomotive No. ... ..| “ Matt. H. Shay” No. 700 
No. 5014 | 
Type ... ... 2-88-82 | 28884 
Cylinders : i | 
H.p. number, diameter and Two 36 x 32 | Two 34x 32 
stroke, in } 
L.p. number, diameter and Four 36 = 32 | Four 34 « 32 
stroke, in | 
Valve gear ree | Baker | Baker 
Piston valves, diameter, in! 16 14 
Coupled wheels,diameter, in 63 | 56 
Boiler : 
Steam pressure, ib per] 210 215 
square inch | 
Heating surfaces, square| 
feet : 
Evaporative ... 6.886 8,120 
Superheater . 1,5 2,059 
Total A igkw bee wad 8,470 10,179 
Grate area, square feet 108-2 
Wheelbase, ft-in ... ... 909 0 91 3 
Weight, tons (2240 Ib) : 
On all coupled wheels 340-4 324-1 
Total locomotive... ... 380-8 377-0 
= capacity, gallons 10,000 13,000 
Coal, tons (2000 Ib)... . 16 12 
Maximum tractive effort, 160,000 166,300 
Ib (compound) 
Factor of adhesion ... 4-77 4-37 











My ” emaciated apply to the first locomotive 
itt, f . 
Virginian Railroad.—Locomotive weights estimated. 
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Cross-Channel 


“Koningin Wilhelmina’ 


MOTOR VESSEL FOR HARWICH—HOOK 
OF HOLLAND DAY SERVICE 


By G. W. TRIPP, O.B.E., F.C.G.1., M.LC.E. 


HE Zeeland Steamship Company has 

a history extending over more than 
eighty years, the Dutch Government having 
been anxious to maintain its own mail 
services to England, and also to reduce the 
time between the two capitals, the result 
being that in 1875 with the support of the 
Government this steamer company was 
formed. With the co-operation of the 
London, Chatham and Dover Railway and 
the Dutch State Railways a service was 
planned between Flushing and Queenborough, 
the latter situated where the river Medway 
flows into the estuary of the Thames. The 
service did not have a very auspicious start 
for Queenborough pier was not ready and 
Sheerness had to be used as a temporary 
British terminal, and then a number of 
adverse circumstances led to the suspension 
of the service for about six months, but 
after this a regular service that was destined 
to be well known settled down, and some 
of the finest cross-channel paddle steamers 
were built for the company. 

Perhaps the most notable were three 
large steamers that came into service in 1887, 
** Deutschland,” ‘* Nederland ” (Fig. 1), and 
‘“* Engeland ” (Fig. 2), all built by the Fair- 
field Shipbuilding and Engineering Company, 
the Zeeland Company’s first steel vessels, 
and also the fastest, for they had a speed 
on trials of nearly 20 knots. They inaugurated 
a day service, the night service still being 
maintained by older craft. Their principal 
dimensions were: length 287ft ; breadth 
35:4ft; depth 16-6ft; tonnage 1660 
gross. They were driven by two-cylinder 
engines having cylinder diameters of 60in 
and 104in with a stroke of 84in. 


Ship 
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Nine years later a further three paddle 
steamers, from the same builder’s yard, 
were added to the fleet, and these were 
among the finest cross-channel paddle 
steamers. Their names were “ Koningin 
Wilhelmina,” “* Koningin Regentes,” and 
“* Prins Hendrik.” These had the following 
principal dimensions : length 320ft ; breadth 
35-8ft ; depth 1l6ft; tonnage 1947 gross. 
They were driven by three-cylinder triple- 
expansion engines having cylinders of 5lin, 
75in and 112in diameter respectively, with 
a stroke of 78in. 

In 1909 a revolutionary change took place, 
for an order was given to the same ship- 
building company for three twin-screw vessels 
for the night service. These ships were 
named “* Prinses Juliana,” “‘ Orange Nassau,” 
and the first “* Mecklenburg” (Fig. 3}, and 
these had a length of 350ft, a breadth of 
42-7ft, and a depth of 16-4ft, their 
tonnage being 2885 gross. They were 
driven by two sets of triple-expansion 
engines, having cylinders of a diameter of 
28in, 434in, 49in, and 49in respectively, 
with a stroke of 33in, giving a nominal 
horsepower of 1130. 

Queenborough pier had not been alto- 
gether satisfactory for it had experienced 
two disastrous fires, resulting in the sailings 
having to be diverted temporarily to other 
ports, while the shallow water and surround- 
ing sandbanks were not ideal for the new 
screw-propelled vessels, and the night service 
was accordingly diverted to Folkestone, 


the day service remaining at Queenborough. 
The first world war took a heavy toll of 
the Zeeland fleet for ‘ Koningin Wilhel- 
“* Koningin 


mina,” Regentes,” “* Prinses 
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Juliana” and “ Mecklenburg” were all! 
casualties, while “* Nederland” and * Enge- 
land” had already gone to shipbreakers. 
On the cessation of hostilities it became 
necessary for new tonnage to join the fleet. 
Two new steamers were built in 1920, which 
bore the names of two that had been lost 
“* Prinses Juliana’ and “* Mecklenburg ” (Fig. 
4). At this time most cross-channel steamers 
were being turbine driven, but it was decided 
that these two should be generally similar 
to the existing “*‘ Orange Nassau,” and 
though they were built in Holland it is 
understood that the builders had the loan 
of the Fairfield designs. 

In 1927 the service was transferred to 
Harwich, and in 1939 a radical change was 
made in that two diesel-engined motor ships 
“ Prinses Beatrix” (Fig. 5) and “* Koningin 
Emma” left the yard of the de Scheide 
Shipbuilding and Engineering Company, of 
Flushing, these being placed on the day 
service between the Hook of Holland and 
Harwich (Parkeston Quay). These were 
considerably larger than their predecessors, 
their principal dimensions being: length 
359-6ft ; breadth 47-2ft; depth 24-8ft ; 
tonnage 4353 gross. They are driven by 
two-stroke cycle single-acting engines whose 
cylinders have a diameter of 224{in, and a 
stroke of 334 in, giving a speed on trials 
of 23-9 knots, their service speed being 
21-5 knots. They are commodious vessels 
with greatly improved passenger accommo- 
dation, and having a garage for twenty-five 
cars. Although essentially day boats each 
has fifty-two passenger cabins, As they only 
came into service in the early summer of 
1939, before they had properly settled down 





Fig. 1—P.S. ‘ Nederland ” (1887) leaving Queenborough 


Fig. 2—P.S. “* Engeland ” (1887) crossing North Sea 





Fig. 3—The first S.S. “* Mecklenburg ** (1909) 


to their legitrmate work the second world 
war broke out and sailings had to be sus- 
pended. Fortunately, both of them survived 
their exciting and varied war experiences, 
and after return to their owners they were 
thoroughly overhauled and fitted out. From 
1948 they have maintained the day service, 
the steamer ““ Mecklenburg ” acting as relief. 

The last-mentioned vessel being over 
thirty-five. years old, the directors felt that 
the time had arrived for her replacement, 
and on August 14, 1958, the keel was laid 
of a twin-screw motor ship, the builders on 
this occasion being the ““De Merwede”’ 
shipyards at Hardinxueld-Giessendam. The 
superstructure is entirely of light metal 
alloy and has been manufactured by the 
““De Schelde” shipyards at Flushing. On 
May 30, 1959, H.M. Queen Juliana launched 
the new vessel named “ Koningin Wilhel- 
mina.” As will be seen from the illustration 
(Fig. 6) this vessel has a very unusual 
appearance having a single mast and a stream- 
lined funnel situated aft to enable the 
maximum space to be devoted to passengers 
in the most comfortable part of the vessel, 
a unique layout for cross-channel passenger 
vessels, although it had been adopted for 
the passenger liner “* Southern Cross,” and 
for many years on tankers, and a few cargo 
ships. The vessel has been built to comply 
with Lioyd’s specification for class + 100A] 
for service between the south and east coasts 
of the United Kingdom to the Firth of 
Forth and the Netherlands, as well as for 
European cruising. Her principal dimensions 
are: length overall 393ft 10in, between 
perpendicuiars 361ft; width 53ft 4in; 
depth to embarkation deck 31ft 2in; 
draught 16ft; tonnage 6228 gross, and 
2727 net. She has accommodation for 
1600 passengers in two classes. 

The vessel is propelled by two twelve- 
cylinder supercharged two-stroke diesel 
M.A.N. direct reversible diesel engines, each 
cylinder having a bore of 57cm and a 
stroke of 80cm, giving a horsepower of 
7800 at 225 r.p.m. These engines drive 
three-bladed manganese bronze propellers 
having a diameter of 3m 60cm, and impart- 
ing to the vessel a speed of 234 knots. The 
auxiliary machinery consists of three M.A.N. 
four-stroke seven-cylinder engines, each hav- 
ing a bore of 33cm and stroke of 45cm. 
These are direct coupied to generators work- 
ing at 440V 60 c/s supplied by the Dutch 
firm of Heemaf. There are two boilers 
each capable of supplying 3 tons of 
steam per hour at 901b per square inch 
pressure. The engine-room, generator room 
and boiler house are all spacious and well 
ventilated and are all provided with the 
ancillary equipment to be found on the 
modern cross-channel vessel. A number of 
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new features are to be found in this ship, 
which is the largest to be employed on sail- 
ings between Britain and the Continent. 
Owing to the difficulties incident to berthing, 
both at the Hook of Holland and at Har- 
wich, for the first time in a Zeeland Com- 
pany’s ship a Voith-Schneider propeller has 
been fitted in the bow below the water line, 
this being driven by a 400 h.p. electric motor. 
The vessel is also equipped with Denny- 
Brown stabilisers calculated to reduce roll- 
ing from 28 deg. to about 2 deg. All the 
superstructure above the boat deck is con- 
structed of aluminium, as also is the funnel, 
with a view to stability. Every effort has 
been made to reduce to a minimum vibra- 
tion, which has proved from the point of 


Fig. 4—The second S.S. ‘* Mecklenburg ’’ (1922) now being replaced{_ __ 


view of the passenger to be a drawback to 
the motor ship. For this purpose, tanks, 
walls, and decks have been covered with a 
noise-reducing layer, whilst the wooden 
panellings have been mounted on rubber 
spring fittings. All doors are closed mag- 
netically on a method developed by Messrs. 
Keller-Sona. For fire prevention a full- 
automatic sprinkler system has been installed ; 
openings in the fireproof partitions which 
divide the accommodation into various 
departments are closed by mechanical fire- 
proof doors. For the engine-rooms, garages, 
and cargo holds, smoke detectors and CO, 
installations have been provided. Life 
saving equipment consists of eight lifeboats, 
constructed of polyester resin, each with a 


Fig. 5—M.V. “ Prinses Beatrix ’’ (1939) 
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Fig. 6—** Koningin 
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Wilhelmina ”*’ (1960) 
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capacity of sixty persons, and also seventy 
aluminium rafts to take twenty persons 
each. The following nautical instruments 
have been supplied: gyro compasses, 
Decca Navigator, echo sounding apparatus, 
two radars, radio telegraphy and telephony 
and v.h.f. telephony. In the  engine- 
room is found an_ electric - hydraulic 
Steering gear with two pump units, and 
when both of these pumps are in action 
the rudder can be completely turned in 
twenty seconds ; connection of the steering 
gear with the wheel house is by servomotor 
and double telemotor connections. On the 
saloon deck forward there are two horizontal 
capstans with chain wheels for the anchor 
gear, and on the embarkation deck aft is a 
warping engine with two drumheads. 

Fore and,aft there are garaging facilities 
for forty-five cars, and there is space for 
200 tons of cargo, some being stowed loose 
and some in containers ; loading and dis- 
charging of cars and cargo is facilitated by 
all holds being provided with hydraulically- 
operated steel hatches which speedily give 
access for dealing with cars and cargo. The 
galley and pantries are situated amidships, 
being connected by three lifts, and in 
these all fittings, &c., are of stainless steel. 
The troublesome problem of hand baggage 
has been solved by providing large storage 
compartments adjacent to the embarkation 
and landing doors. 

The vessel has five decks in addition to 
the bridge deck, on which will be found the 
only open deck, which can accommodate 
a large number of passengers, and is pro- 
vided with benches and deck chairs. There 
is good accommodation for the master, and 
a room is provided for the use of the British 
pilot. Immediately under the bridge is a 


spacious observation lounge affording an 
uninterrupted view ahead, and on the deck 
below, known as the saloon deck, is a large 
and well-equipped dining saloon for first- 
class passengers, and aft a eafeteria extend- 
ing the width of the vessel for second-class 


passengers. There is also a comfortably 
furnished lounge and bar. On the embarka- 
tion deck ample provision has been made for 
passengers’ luggage; there is a large circulat- 
ing area, a saloon for second-class 
passengers with a cold buffet, and an extra 
counter for the sale of liquid refreshments. 
The lower decks are mainly for staff, crew, 
stewards and those attached to the engine- 
room, &c. 

Among the special provisions made for 
passengers it might be mentioned that there 
are ten de luxe cabins, provided with sleeping 
sofas and convertible beds, some with 
private toilets and showers, and they also 
have a ship-to-shore telephone in each 
cabin. There is also a twelve-seater confer- 
ence room which is furnished with telephone 
and typewriter ; this can also be used as a 
small private dining saloon. Twenty-nine 
two-berth cabins with wash stands are 
available for first-class passengers. A rest 
room is available, but it can only be used 
for sleeping when the ship is in port. There 
is a dormitory for passengers who dread a 
sea voyage, and in this are two-berth separate 
compartments. Accommodation both for 
passengers and crew is of a high standard. 

As it is realised that some of the facilities 
afforded for the first time on the new ship 
will be henceforth expected, it is intended 
to install them in “‘Koningin Emma” and 
‘Prinses Beatrix” as soon as they can be 
released for the purpose. 

On Wednesday, February 3, a demonstra- 
tion cruise took place on which it was very 
noticeable that the problem of vibration had 
been tackled to such an extent that it is far 


less than on the other vessels of the company, 
and it was also noticed that the vessel was 
very steady in a moderate sea-way, and 
that she should satisfy the needs of the most 
exacting passenger. Incidentally she is 
probably the largest cross-channel vessel 
that could be used on the service. 

While many will regret the passing of 
“Mecklenburg,” the last twin-screw pas- 
senger vessel driven by reciprocating engines, 
it will be readily agreed that her replacement 
is a most interesting craft. The ‘ Koningin 
Wilhelmina’s *’ maiden voyage took place on 
Sunday, February 7, when she left the Hook 
of Holland to take up regular sailings. 


Operation of Gas-Turbine Ship 
** Goodwood ”’ 


THE following is a joint report, made by the 
shipowners and engine buildérs, on the first 
eight months of operation of the free piston gas 
turbine machinery installed in the “‘ Goodwood.” 
This is a 3500-ton deadweight dry cargo ship 
owned by France Fenwick and Co., Ltd., 
which was converted from oil-burning, recipro- 
cating, steam machinery to free piston/gas 
turbine propulsion in the early part of 1959 by 
Smith’s Dock Company, Ltd., Middlesbrough, 
and described in THE ENGINEER of April 10, 1959. 

A total running time of just over 3000 hours 
for the turbine and each of the two gasifiers has 
now been logged, during which the vessel has 
encountered severe North Atlantic weather, 
forced ice in the Kara Sea, manceuvred up and 
down the canals to Vilvorde on two occasions 
without damage, and encountered severe freezing 
on her last voyage to Archangel. 

At all times the engineers have had complete 
confidence in the machinery. The master and 
pilots, as soon as they had become acquainted 
with the characteristics of the machinery, had 
no undue difficulty in manceuvring the ship. 

It is difficult to comment on the financial 
results of the first eight months’ operations, 
except to say that if the conversion had not been 
done, the vessel would have undoubtedly been 
laid up, whereas in fact she has contributed 
towards her depreciation. It was not expected 
that any real profit margin would be obtained 
until the machinery was burning residual fuel. 
In this connection the last voyage, Grimsby- 
Archangel-Vilvorde, was carried out using 
residual fuel of viscosity 1000 seconds Redwood I 
at 100 deg. Fah. 

Engine-room reliability and performance have 
been most satisfactory and on no occasion has 
the ship been without power or delayed in sailing 
due to engine trouble. 


FUEL AND LUBRICANT 


Apart from a short run on a 2000 seconds 
Redwood I fuel on trials, all gasifier operation 
during the first 2500 hours was on marine diesel 
fuel, as the ship was under charter from the end 
of May until October, for which this fuel was 
specified. Since then, ‘Goodwood ”’ has oper- 
ated satisfactorily for over 500 hours on a 1000 
seconds fuel (Redwood I). 

Satisfactory lubrication of the gasifier engine 
has been achieved so far with Mobilgard Marine 
593 oil, at an oil flow rate of three pints per hour 
per gasifier. 

The designed performance of 0-42Ib per 
shaft horsepower-hour at 1700 s.h.p. has been 
realised. The last voyage of some 200 hours’ 
duration was carried out on 1000 seconds fuel 
at 1700 s.h.p., at an average specific fuel con- 
sumption for the whole voyage of 0-418 Ib per 
shaft horsepower-hour. 


GASIFIERS 


The gasifiers, built by Smith’s Dock Company, 
Ltd., under licence from Alan Muntz and 
Co., Ltd., are of S.E.M.E. GS-34 design. 

During the first six months of operation on 
marine diesel fuel 2 gasifier stopped while at sea 
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on three occasions ; the other gasifier continued 
running. 
These stops were due to : 


Manceuvring piston fracture 
Fuel pump return spring failure... ... 
Fuel pump accuroulator plunger seizure 


The manceuvring rod failure was the most 
serious, and no attempt was made to repair the 
gasifier until the ship was in port thirty hours 
later. Damage was found to be very slight, but 
later the piston synchronising linkage was 
removed, as the link bush had been elongated. 
The fuel pump return spring failure occurred 
shortly after the manceuvring piston failure. 
Consequently, although the trouble was rapidly 
diagnosed, it was decided to check the linkage 
gear at the same time, prolonging the period for 
which the gasifier was out of service. A second 
pump return spring failure within the last 500 
hours was diagnosed and made good in under 
an hour. 

In addition to the above stops, a gasifier was 
shut down while in open sea on ten occasions to 
investigate and repair the following faults : 


Remove insecure internal heat shield 
Repair ing cushion release valve 
H.p. fuel line joint leaks (6 occasions) 
Renew 


suction valve joint washer ... 
Replace i 


water inlet pipe on 8 hours 


Some trouble was experienced during the first 
voyage from water leaks from the valve pockets 
in the compressor headplates, but these were 
replaced by headplates of a modified design after 
this voyage and have given no trouble since. 

Inspection of the moving parts and interior of 
the engine after 2500 hours has shown both 
gasifiers to be very clean and free from deposits. 

Detailed information on operation during the 
last two months is not yet available beyond the 
fact that one gasifier stopped on two occasions 
due to a fuel pump return spring failure and an 
accumulator plunger seizure. The gasifier was 
out of service for under one hour in each case. 

Measurements taken after 2500 hours of 
operation indicate that the maximum rate of 
wear on the engine cylinder diameter is of the 
order of 0-001in per 1000 hours for the scavenge 
liner and under 0-002in per 1000 hours for the 
exhaust liner. Maximum radial wear per 1000 
hours for the top three piston rings, ignoring 
wear at the ring horns, is under 0-005in for both 
top rings, under 0-00lin (scavenge) and 0-002in 
(exhaust) for the second ring, and about 0-004in 
for both third rings. All rings have been in 
continuous use, representing over 3000 hours of 
operation for each ring to date. 


TURBINE AND TRANSMISSION 


The Alsthom turbine has operated satisfac- 
torily. No maintenance or inspection has been 
carried out, and it is not proposed to inspect this 
unit until twelve months’ operation has been 
completed. The Renk double-reduction gearbox 
also performed satisfactorily. 


Surface Temperature Indicating 
Materials 


THe range of surface temperature indicating 
materials made in the United States by the 
Markal Company is now available from A. . 
Levermore and Co., Ltd., Kenley Park House, 
Hayes Lane, Kenley, Surrey. These “ Thermo- 
melt ’’ materials are made in the form of sticks, 
pellets and liquids, and when they are applied 
to a surface they melt as the specified 
temperature is attained. They are made to 
cover sixty temperature calibrations from 
113 deg: to 2000 deg. Fah., and are claimed 
to be accurate within +1 deg. of the stated 
temperature. 

The stick form of “ Thermomelt”’ is used to 
apply a dull chalky mark on a surface, and when 
the required temperature is attained this mark 
becomes liquid and glossy. The pellets are 
used for indicating temperatures in inaccessible 
places and melt at the required temperature. 
The liquid forms of the material can be painted 
on smooth, glossy and intricately shaped sur- 
faces where normal temperature indicating 
instruments cannot be fitted. 
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pical Section of the Derwent Dam for Water Supply in Sunderland, South Shields and County Durham 
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Derwent Reservoir 


HE recent award of the main contract for the con- 

struction of the Derwent dam draws attention to the 
exceptionally interesting engineering features inherent 
both in design and construction of this structure. The 
River Derwent is a southern tributary of the Tyne, and 
forms the boundary between Durham and Northumber- 
land in the area where the scheme is to be built. The 
joint sponsors of the scheme, which is for regional water 
supply, are the Sunderland and South Shields Water 
Company and the Durham County Water Board. 
Design of the dam is the responsibility of Mr. A. G. 
McLellan, M.I.C.E., the general manager of the former 
of the two undertakings just named, which is responsible 
for the construction of the scheme. The contractor for 
tne dam is John Mowlem and Co., Ltd., and the contract 
price is £5,281,611. Work is scheduled to commence on 
April | and the contract time is six years. The reservoir 
will be 34 miles long and up to a mile Wde and will 
contain 11,000 million gallons. The top water area 
will be 1000 acres. 

The dam will be 3000ft long, of 119ft maximum height 
and will contain 2,600,000 cubic yards of fill. It will 
have a puddle clay core above ground and a concrete 
cut-off below ground. The cut-off will consist of a 
mass-concrete-filled trench, 6ft wide, extending to a 
maximum depth below ground of 200ft. It will pass 
through about 50ft of varying sandy and clayey materials, 
50ft of laminated clay, 90ft of artesian-water-bearing 
sand and finally penetrate into sandstone and shale. 
The rock beneath the concrete cut-off will be cement 
grouted. The laminated clay will require to be drained 
and it will accordingly be penetrated by a system of 
4000 vertical sand drains to release the pore pressures 
arising from the construction of the embankment. 

The accompanying typical section of the dam is at 
about the centre of the valley, where its height is a 
maximum. The base of the laminated clay and the base 
of the drift are indicated, and the flat slopes and great 
spread of the dam are immediately apparent. A decision 
on whether or not to extend the dam to the limits shown 
by the dotted lines will be taken at a later stage, after 
an appreciation has been made from pore pressure and 
settlement measurements. Note the very comprehensive 
drainage arrangements. The four provisional drainage 
blankets comprise a 12in layer of 6in to jin slag sand- 
wiched between 12in layers of sandy gravel. The field 
drains are to be at SOft centres ; the open-jointed pipes 
are to be in slag-filled trenches, and the 4in drains above 
them will be at 150ft centres. 

The complete Derwent scheme, of which this is the 
first and largest contract, will, in addition, include the 
construction of the following works: 4 miles of roads 
to replace two roads which will be submerged by the 
reservoir ; intakes on streams in an adjacent valley, 
together with 2 miles of 48in diameter catchwater pipe- 
line ; 2} miles of 60in diameter unfiltered water aqueduct 
from the reservoir to the treatment works ; and treat- 
ment works to deal with 32 m.g.d. 

The gross yield of the reservoir is estimated at 274 m.g.d. 
from its direct catchment, increased to 32 m.g.d. by the 
diversion. There will be about 6 m.g.d. of compensation 
water, and hence an ultimate net yield of 26 m.g.d., 
which will be shared equally by the Company and the 
Board. 

The treatment works will consist of sedimentation 
tanks, rapid gravity filters, chemical storage and dosing 
equipment, filtered water storage, washwater recovery 
plant and sludge disposal works. The main building, 
in addition to housing the chemical stores, plant, auto- 
matic controls, laboratory, workshop and administrative 
offices, will contain a pump room to pump the Board’s 
share of the water into a high level service reservoir. 
The Company’s share of the water will gravitate to the 
area of supply. With the exception of the Board’s pump- 
ing installation, the cost of the foregoing works will be 
shared equally between the Board and the Company. 

In addition to these “* joint ’’ works, the Company and 
the Board will each construct pipelines and service reser- 
voirs to convey their respective shares of the water into 
their existing systems of supply. The Company’s works, 
in this respect, will consist of 21 miles of 39in to 33in 
diameter pipelines and four service reservoirs of 6, 14, 
14 and 4 mg. capacity respectively. The Board's 
works will comprise the laying of 13 miles of 42in to 
33in diameter mains and the construction of a service 
reservoir of 8 m.g. capacity. The total estimated cost 
of all the works in the scheme will be of the order of 
£10,000,000. All the works, including the reservoir area 
and road diversions, will receive landscape treatment. 
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First B.R. Type 3 Locomotive 


WHEN the first phase of the Southern Region, 
British Railways, Kent Coast electrification 
scheme was opened last June, diesel-electric 
motive power for services in the area which 
could not be electrically operated was pro- 
vided by fifteen type 2 locomotives loaned by 
the Londen Midland Region. The Southern 
Region has now received the first of the ninety- 
eight diesel locomotives 
required for its scheme 
of eliminating steam 
traction in Kent and 
Sussex. These are clas- 
sified as type 3 and are 
the first of this power 
classitication to go into 
service on British Rail- 
ways. The locomotives 
have been built by the 
Birmingham Railway 
Carriage and Wagon 
Company, Ltd., with 
power equipment by 
Sulzer Bros. (London), 
Ltd., and Crompton Par- 
kinson, Ltd. Basically 
the design follows that 
of the 1160 h.p. type 2 
locomotives by the same 
builders (see our Decem- 
ber 5, 1958, issue), and 
has the same By-By 
wheel arrangement, but 
by making provision for 
electric train heating, the 
steam boiler has been 
eliminated and for the 
same locomotive weight 
of 75 tons it has been 
possible to fit an eight- 
cylinder engine giving 1550 h.p. Maximum 
tractive effort is 45,000 lb and the continuous 
T.E. rating 26,000 Ib at 17-5 m.p.h. 

The Sulzer 8LDA28 pressure-charged, eight- 
cylinder in-line diesel engine (Fig. 1) has not 
been used previously on British Railways, or 
elsewhere, in revenue-earning service. It is of 
280mm bore and 360mm stroke. The continuous 
rated output of 1550 b.h.p. is at 750 r.p.m. and 
85 deg. Fah. and the one-hour 10 per cent over- 
load test-bed rating is 1705 b.h.p. at 750 r.p.m. 
The brake mean effective pressure at the rated 
output is 151 1b per square inch and the guaran- 
teed specific fuel consumption is 0-381 Ib per 
brake horsepower hour. At 50 per cent load 


Fig. 2—Duplicated driving controls in locomotive cab 


and 530 r.p.m., the guaranteed consumption is 
0-368 Ib per brake horsepower hour. Maxi- 
mum piston speed is 1770ft per minute. The 
radiator fan drive is by the Serck-Behr hydro- 
static system instead of the electric drive in the 
type 2 locomotives. 

Engine speed is continuously adjustable by the 
normal Sulzer regulator controlled by a self- 


Fig. 1—Engine-generator set comprising 8LDA28 engine and combined 
traction, auxiliary and train-heating generator, 


lapping air valve in the master controller. 
Idling speed when train heating is not in use is 
325 r.p.m., but this is increased automatically to 
550 r.p.m. when power is being taken from the 
heating generator. The diesel engines are being 
manufactured by Vickers Armstrongs (Engineers), 
Ltd., at Barrow-in-Furness, and a large number 
of the Sulzer turbo-blowers will be built by the 
de Havilland Engine Company, Ltd., at Leaves- 
den, Herts. 

The Crompton Parkinson main generator is 
rated at 1012kW, 575V, 1760A, at 750 r.p.m. 
Traction, train heating and auxiliary generator 
armatures are mounted on a common cast steel 
rotor in the same frame. The four traction 
motors are forced ventilated machines rated 
continuously at 305 h.p., 440A, 580V, and drive 
through resilient gear wheels with a ratio of 
62—17. Five steps of field-weakening are intro- 
duced automatically by a cam group driven by a 
pilot motor under the control of the load regu- 
lator and a current relay. 

The 235kW train heating generator is a 
separately-excited machine situated at the engine 
end of the main generator frame and is designed 
to give approximately 800V d.c. at any speed 
from 550 to 750 r.p.m. A d.c. system was chosen 
primarily for ease of regulation. By taking the 
train heating supply from the main engine, 
benefit is obtained from the fact that while the 
diesel engine is set to give a nominal 1550 b.h.p., 
corresponding to an inlet air temperature of 
85 deg. Fah., for any temperature below this 
figure the engine output will rise by about 
15 h.p. for every 10 deg. Fah. decrease. In 
winter, therefore, a considerable reserve of 
power can be diverted usefully to train heat- 
ing. With 150kW of train heating in opera- 
tion at normal inlet air temperature at the 
engine, the locomotive will haul a 400-ton 
passenger train on the level at 68 m.p.h., and 
this speed is increased to 75 m.p.h. in the same 
conditions without train heating. Maximum 
permitted speed is 80 m.p.h. 

Coach heating systems may have either a 
single-pole feed and running rail return or a 
double-pole supply, in which case there are 
positive and negative jumpers. Also in this 
latter system, which .is to become a British 


267 


Railways standard, is incorporated an inter- 
locking device such that if any jumper in any 
part of the train is disconnected while the heating 
supply is switched on, the feed to the heating 
contactor on the locomotive is automatically 
interrupted. Either system can be selected by 
the driver, according to whether a train is cem- 
posed of B.R. standard rolling stock (two-pole 
system) or Continental and certain Southern 
Region stock (U.LC. system). When the loco- 
motives are operated in multiple, only the 
trailing unit supplies heating current and it is 
for this reason that the heating generator output 
has been made as high as 235kW. 

Fig. 2 shows the duplicated driving controls 
in one of the locomotive cabs—a desk layout 
with two complete driving positions being pro- 
vided instead of the driver’s and assistant driver's 
positions in other two-cab locomotives on 
British Railways. The locomotive is fitted with 
the Oerlikon form of automatic air brake equip- 
ment manufactured by Davies and Metcalfe, 
Ltd. For locomotive braking the only control 
is by a self-lapping diaphragm-operated vaive, 
but for working with fitted stock having either 
air or vacuum brakes, control is by an Oerlikon 
FV3 automatic air brake valve operating through 
a distributor valve to give either air or vacuum 
train brake control. This air brake control 
enables the locomotive to haul Continental train 
ferry stock or “dead” multiple-unit electric 
stock fitted with air braking. In contrast to other 
diesel-electric locomotives on British Railways, 
the braking is “air dominated”’ instead of 
“ vacuum-dominated”’; that is to say, the 
train brakes, whether air or vacuum, are con- 
trolled through the locomotive air-brake system. 
When hauling air-braked stock, therefore, there 
is no need to run the exhausters to provide 
braking control. For vacuum braking of rolling 
stock, the locomotive is equipped with two 
Reavell exhausters driven by flange-mounted 
Crompton Parkinson motors. 


Experimental Underground Tunnel 


LONDON TRANSPORT has announced the 
placing of two contracts for experimental tun- 
nelling in the Finsbury Park area. - A twin 
tunnel, approximately a mile in length, is being 
constructed to enable experience to be gained in 
the use of new methods of tunnel lining and 
construction for tube railways. It is pointed 
out by London Transport that no complete new 
tube across London has been built for about 
fifty years, so the experimental lengths of tunnel 
will provide important information on the 
suitability of various constructional methods for 
use in any future tube railway. 

The tunnels are being constructed on the 
alignment of the proposed Victoria Line at 
Finsbury Park. If the Government authorises 
the building of the Victoria Line, this section of 
tunnelling would be incorporated in it. The 
contracts are as follows : Kinnear Moodie and 
Co., Ltd.—construction of experimental length 
of concrete-lined tunnel, Finsbury Park to 
Manor House, at a value of approximately 
£191,000 ; Edmund Nuttall Sons and Co. 
(London), Ltd.—construction of experimental! 
length of cast iron lined tunnel, Netherton Road 
(Tottenham) to Manor House at a value of 
approximately £209,000. 

Two new methods of constructing the tunnei 
linings, to replace the conventional method of 
erecting bolted cast iron segments, are being 
considered, and one is being tried out in each of 
these contracts. The concrete-lined tunnel will 
consist of rings each comprising fourteen precast 
concrete “* segments,”” with a key segment at the 
crown. The segments will be forced apart 
against the circumambient clay by jacks, and 
then the key segment inserted. The interna! 
diameter of this tunnel will be 12ft 6in. The 
experimental cast iron lined tunnel will have 
flexible joints. The cast iron segments will be 
without flanges or bolts, with six segments in a 
ring. Once again, the segments will be jacked 
apart and then cast steel wedges will be inserted. 
The internal diameter of this tunnel will be 
12ft 8in. Tunnelling shields adapted for each 
Cf Sete Oe EDD ESERIES. be 
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Institution of Civil Engineers 

Tue Institution of Civil Engineers announces 
that a memorial service for the late Mr. A. C. 
Hartley, president of the Institution and a past- 
president of the Institution of Mechanical 
Engineers, is to be held at St. Margaret’s, West- 
minster, at 2.30 p.m. on Tuesday next, February 
16. 

The Institution has also announced that arising 
from the sudden death of the president, Mr. 
A. C. Hartley, a special general meeting of 
corporate members will be held at the Institu- 
tion on February 23 at 5.25 p.m. The following 
resolution will be placed before the meeting : 
“That Sir Herbert John Baptista Manzoni, 
C.B.E., vice-president, nominated by the council 
in accordance with Section XII of the by-laws, 
be elected president of the Institution for the 
remainder of the year 1959-60 in succession to 
the late Mr. A. C. Hartley.” 


Institution of Electrical Engineers 


Tue council of the Institution of Electrical 
ineers has elected to Honorary Membership 
of the Institution Colonel B. H. Leeson, C.B.E., 
T.D., in recognition of his extensive contribu- 
tions to the application of electrical science and 
engineering in the manufacture of electrical 
plant and equipment, to the development of 
co-operative effort within the electrical industry 
and to the training of electrical engineers, and 
of the services he has rendered to the Institution 
over nearly half a century. Colonel Leeson 
recently retired as director of BEAMA. In 
1952 he was president of the I.E.E. 

Normally only one Honorary Member is 
elected each year but once in every three-year 
period the council is empowered to elect an 
additional Honorary Member. In this category 
it has elected Dr. Richard L. Hearn, M.A.Sc., 
D.Eng., for his notable contributions in the 
development of electricity generation and supply, 
particularly in Canada, and for the part he has 
piayed in international co-operation in this field. 
Dr. Hearn has held a succession of appointments 
with the Hydro-Electric Power Commission of 
Ontario and served as its chairman from 1955 to 
1956. His name is associated with pioneering 
work in large-scale steam generation in Canada 
and in exploiting power generation from Niagara 
Falls. He is now a director of Atomic Energy 
of Canada, Ltd. 

The council has also made the thirty-eighth 
award of the Faraday Medal to Sir George 
Thomson, D.Sc., F.R.S., in recognition of his 
outstanding contribution to the advancement of 
electrical science, of the leadership in research 
which he has given to others in this field, and of 
his inspiring services to education in science and 
technology. 


Grantham By-Pass 


It has been announced by Mr. Ernest Marples, 
Minister of Transport, that work will start 
shortly on a 10-mile dual carriageway road to 
by-pass Grantham in Lincolnshire, on the A.1 
road. This is a further instalment of the plan 
to modernise the Great North Road between 
London and Newcastle, which was commented 
upon in our annual review articles in THE 
ENGINEER of January 15 last. 

The first part of the scheme lies between the 
River Witham bridge at Colsterworth and Little 
Ponton cross-roads, south of Grantham. The 
present 22ft carriageway will be widened to 24ft, 
a new 24ft carriageway will be built separated 
from the first carriageway by a 24ft central 
reservation, and hard shoulders will be provided. 
Work on this part of the scheme will involve 
excavation of more than 500,000 cubic yards. 

Construction of the Grantham and Great 
Gonerby by-pass forms the second part of the 





scheme. The by-pass will have dual 24ft carriage- 
ways, a 15ft central reservation and 12ft 6in 
wide verges which will include hard shoulders. 
The by-pass will go over or under all intersect- 
ing roads, apart from one T-junction near the 
roundabout at the northern end. Access to the 
by-pass from the Leicester-Grantham (A.607) 
and Nottingham-Grantham (A.52) roads will be 
by slip roads, and there will be a flyover junction 
with the existing A.1 at the southern end. Six 
road bridges of reinforced concrete and two 
railway bridges will be built. Excavation for the 
by-pass will amount to 1,500,000 cubic yards. 

The present A.1 route goes through one of the 
main shopping streets of Grantham, where four 
junctions are controlled by. traffic light signals. 
The work will be supervised by Mr. R. R. Dalton, 
M.Inst.Mun.E., county surveyor to Lincoln 
(parts of Kesteven) County Council, on behalf 
of the Minister. The contract for the work, 
which is due for completion by early 1962, has 
been let to Robert McGregor and Sons, Ltd., of 
Manchester, whose tender was £1,856,009. 

The Ministry of Transport’s plan to modernise 
the Great North Road is estimated to cost 
£50,000,000. Of the 220 miles of A.1 between 
London and Newcastle, 71 miles have already 
been converted to dual carriageway and with the 
commencement of the Grantham by-pass, work 
will be in progress on the improvement of a 
further 63 miles. 


Thames Pollution and the L.C.C.’s 
Responsibilities 

AT last Tuesday’s meeting of the London 
County Council, one of the matters on the 
agenda paper was a report of the Council’s 
rivers and drainage committee in which the 
course of a legal action taken against the Council, 
and concerning pollution in the River Thames, 
was explained. The following account is 
abstracted more or less unaltered, from the 
Council’s agenda paper. 

“The hearing of an action brought against 
the Middlesex County Council and the L.C.C. 
by D. Badcock, Ltd., Greenwich, began in the 
Chancery Division of the High Court before the 
Hon. Mr. Justice Roxburgh on November 20, 
1959. The plaintiff sought an injunction per- 
petually restraining both Councils from causing 
or permitting any effluent to flow or pass from 
their outfall works into the River Thames so as 
to cause a public nuisance upon the river high- 
way to the injury of the plaintiff company 
exercising its public right of way upon such 
highway, damages and costs. The Council 
was alleged to have discharged into the river 
from the northern outfall works, Beckton, 
Essex, and the southern outfall works, Erith, 
an effluent consisting of sewage matter insuffi- 
ciently treated and purified. It was further 
alleged inter alia that, because of the activities 
of both councils, the waters of the river, at least 
from Waterloo Bridge downwards, were at all 
times in a grossly polluted and putrefying state, 
that in the reaches of the river below Woolwich 
the waters were totally or almost totally devoid 
of dissolved oxygen, and that foul and putrefy- 
ing solid matter was deposited from the river 
waters on to the bed of the river where it formed 
banks of filthy mud. This mud, together with 
the condition of the waters, was alleged to 
have corroded and destroyed the steel bottoms 
of the company’s barges, which rested at low 
tide on the bed of the river, and made it necessary 
for the bottoms to be replaced many years 
before replacement should have become neces- 


Sary. 
“ The trial was expected to last several weeks 
and, to ensure that the Council was adequately 
represented throughout, four counsel were 
instructed. Evidence was given by two witnesses 
for the plaintiff who were cross-examined by 
Mr. Gerald Gardiner, Q.C., and Mr. R. W. Goff 


Q.C., on behalf of the Council and by Sir Milner 
Holland, C.B.E., Q.C., on behalf of the Middle- 
sex County Council. During the cross- examina- 
tion on December 2, 1959, it became apparent 
that the plaintiff had attempted, in the com- 
pany’s further and better particulars of the 
statement of claim, to extend the cause of the 
action pleaded in the statement of claim so as 
to include partial replacement or repairs as 
distinct from the replacement of the whole of 
the bottoms of the barges. Counsel for the 
plaintiff applied to amend the statement and 
the application was opposed by both defendants. 
The judge granted leave for certain amendments 
to be made, subject to specific records as to the 
movements and the maintenance and repairs 
of the plaintiff's barges being forthcoming from 
the plaintiff. When the parties reassembled on 
December 3, 1959, counsel for the plaintiff 
informed the Court that, having given careful 
consideration to what had occurred on the 
previous day and to the state of the case, his 
clients had instructed him that the company 
would submit to judgment for both defendants 
with costs. The state of the case referred to 
above was in no small measure due to the 
material given by the Council’s professional 
officers to counsel, for the cross-examination of 
the plaintiff’s witnesses. Judgment was accord- 
ingly entered for the Middlesex County Council 
and the Council with costs which are expected 
to amount to several thousand pounds. The 
trial lasted eight days. 

“This action was probably one of the most 
formidable with which any local authority has 
been faced in the history of the courts and, in 
addition to the question of the liability for 
damage, was a test of the Council’s statutory 
powers. Preparation for the trial, in co-opera- 
tion with the Middlesex County Council, 
proceeded for over a year and necessitated the 
tracing and perusing of books and _ records, 
some of which were over a hundred years old, 
and the preparation of a long list of those 
which were considered relevant, for the use of 
counsel and the court ; inspections of some of 
the barges by the Council’s scientific and engin- 
eering staffs and by independent experts ; 
experiments on barge plates in the Council’s 
laboratories ; the tabulation of the results of 
the experiments and their consideration by 
independent experts in chemical metallurgy ; 
the preparation by the Council’s scientific 
adviser of tables of the results of examinations 
of 250,000 samples of water taken from the 
River Thames; and the comparison of the 
chemical content of mud taken from the Thames 
and from other rivers in counties as far apart 
as Devon and Essex, and from London ponds.” 


Tabular Summary of Civil 
Engineering Contracts 

Our attention has been drawn to an error in 
the new edition of the Tabular Summary of 
Civil Engineering Contracts which was published 
as a supplement to our issue of January 22. 
On page 77, the contractor for the bridge over 
the Molonglo River at Canberra (the con- 
sultants are Messrs. G. Maunsell and Partners) 
is not Clark Pty., Ltd., the firm’s correct title 
being M. R. Hornibrook, McKenzie Clark, 
Pty., Ltd. 

One large scheme which is omitted from the 
Tabular Summary is that being undertaken by 
the Middlesex County Council for West Middle- 
sex Main Drainage. This scheme involves 
extensions to Mogden and Perry Oaks Works, 
and is under the direction of Mr. C. B. Townend, 
M.LC.E. The main contractors are W. and C. 
French, Ltd., William Moss and Sons, Ltd., 
George Reeves and Sons, Ltd., and Harland and 
Wolff, Ltd. The estimated cost is £1,400,000, 
and the dates of starting and completion are, 
respectively, 1955 and 1961. 
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Machine Tool Industry Inquiry 


THE BRITISH ASSOCIATION OF MACHINE TOOL 
MERCHANTS has sent a letter, dated February 5, 
to the Rt. Hon. Reginald Maudling, President 
of the Board of Trade. We print the letter 
below. 

“This Association has repeatedly, and as 
recently as June last, submitted to your pre- 
decessors a claim for representation on the 
Machine Tool Advisory -Council but, so far, 
has been denied the opportunity to appoint 
members from our council who, by reason of 
the Association’s Constitution, membership and 
activities ; particularly in the field of distribution 
and ‘ usage’ of machine tools both in the home 
and export markets; are in a pre-eminent 
position to advise yourself through the M.T.A.C. 
on matters concerning the welfare and expansion 
of the U.K. machine tool industry. 

“* My council have more recently noted with 
concern the Press references to Professor 
Melman’s report and those also of the Depart- 
ment of Scientific and Industrial Research and 
the National Production Advisory Council of 
Industry. 

“Although it is fully appreciated that the 
technical information contained in these reports 
must of necessity for the time being be restricted 
in publication, more especially abroad, my 
council is unable to find any valid reason why 
certain of its well informed members should not 
be appointed to serve on the recently formed 
sub-committee under the chairmanship of Sir 
Steuart Mitchell which was announced in the 
House of Commons on the 26th ultimo by Mr. 
John Rodgers, Parliamentary Secretary to the 
Board of Trade. 

‘** Having regard to the urgency of this matter, 
my council would much appreciate your early 
response to this communication.” 


Air Conditioning Installation 
at Printing Works 


A WASHER plant operating on a fixed dewpoint 
basis, with heating and cooling to the sprays, 
together with tempering heater batteries, has 
recently been designed and installed by Carter 
Thermal Engineering, Ltd., at the new factory 
of Kalamazoo, Ltd., printers, of Birmingham. 
This plant controls conditions to 54 per cent 
R.H. +2 per cent and 68 deg. Fah. +1 deg. Fah. 
in a single-storey ‘* Northlight’’ building of 
approximately 50,000 square feet. The plant 
was designed with special emphasis on efficiency 
and operating costs ; it incorporates variable 
speed drives to two “ Aerofoil” centrifugal fans, 
and a special air control economy system. As a 
result the overall running costs of this plant 
are approximately 35 per cent lower than those 
of a comparable conventional dewpoint control 
plant. 

In the plant as designed air is drawn through 
a double spray bank washer where it is auto- 
matically adjusted to the dewpoint setting by 
heating or cooling to the sprays. Direct control 
of the washer tank water temperature is not 
employed, thus giving rapid response to changing 
conditions of the entering air. On leaving the 
washer the air passes via main heater batteries, 
which automatically compensate for changing 
external conditions, and is delivered by two 
centrifugal fans into the main _ delivery 
trunking. Branch ducts are taken from this 
trunking into each factory bay and tempering 
heater batteries are installed in each branch 
duct to ensure precise control of shop con- 
ditions. 

The main trunks and branch duct heater 
batteries are all contained within a special 
service duct, which is placed centrally across the 
factory area and also acts as return air trunking, 
the return air being drawn in through special 
adjustable grilles situated along the sides and 
base of the duct. 

Conditioned air is delivered at high level into 
the working area by suitably placed “ Airmaster” 
diffusers, and the air velocities throughout the 
system have been kept lew to provide 
silent, draught-free distribution. The total 
volume of air delivered is varied by adjusting 
the fan speeds to suit load conditions, a maximum 


of 130,000 cubic feet per minute being available. 

Water cooling is catered for by 150 h.p. com- 
pressor refrigeration plant with automatic 
capacity control. This cooling plant is brought 
into action automatically as required, and the 
capacity adjusted to suit the load. Two pumps in 
parallel are employed to feed the sprays and 
scrubbers, these also serve the cooling water 
system, thus eliminating the need for separate 
pumps, and contributing to the running economy. 

The whole plant is fully automatic and is 
controlled from wet and dry bulb thermostats 
only, these operating via electronic panels. This 
use of thermostatic control reduces everything 
to its simplest form and provides for trouble-free 
running. 

The provision of full air conditioning ensures 
the control of factory conditions to within the 
recommended range and should eliminate paper 
feeding trouble due to curling, creasing and size 
variations, &c:, thus giving higher operating 
speeds with more consistent results. 

[Reply Card No. E2692] 


Naval Architects Spring Meeting 


Tue Spring Meeting of the Royal Institution of 
Naval Architects will be held in the Weir Lecture 
Hall, 10, Upper Belgrave Street, London, S.W.1, 
March 22 to 24. On Tuesday, March 22, the 
annual general meeting will be held in the 
morning, followed by a paper entitled “A 
Marine Engineering Review, Past, Present and 
Future,” by T. W. F. Brown, D.Sc. The annual 
dinner will be held at Grosvenor House on the 
evening of the opening day. Two papers will be 
presented on Wednesday morning, “* The Deve- 
lopment of the Aircraft Carrier,” by J. H. B. 
Chapman, R.C.N.C. and “ Development of 
Anchors”’ by H. L. Dove and G. S. Ferris, 
R.C.N.C., and two more in the afternoon, 
namely, ** Standard Model Technique at Admir- 
alty Experiment Works, Haslar,” by R. N. 
Newton, R.C.N.C., and “An Oceanographic 
Research Submarine of Aluminium for Opera- 
tion to 15,000ft,”’ by E. Wenk, Jr., R. C. de Hart, 
Professor P. Mandel and Captain R. Kissinger, 
U.S.N. Five papers will be read on Thursday, 
March 24: ‘* Methane Transportation by Sea,” 
by E. C. B. Corlett, M.A., Ph.D., and J. F. 
Leathard, B.Sc., Ph.D., and “** Transverse Strengih 
of Single Hulled Ships,’’ by I. M. Yuille, B.Sc., 
Ph.D., and L. B. Wilson, in the morning and in 
the afternoon session, H. M. Barkla, M.A., 
B.Sc., will read his paper, “‘ The Behaviour of 
the Sailing Yacht,’ and T. Tanner, A.C.G.L, 
will present two papers, “‘ Full-Scale Tank Tests 
of An International 10 Square Metre Class 
Canoe,” and “ The Geometry of Sailing to 
Windward.” 


Protection of Industrial Property 


It has just been announced that the twenty- 
fourth Congress of the International Association 
for the Protection of Industrial Property is to be 
held in London from Saturday, May 28, to 
Saturday, June 4, this year. The Congress will be 
held under the presidency of Sir John Hanbury- 
Williams. This association is concerned with 
patents and trade marks and similar rights. 
Back in 1883, a convention was concluded which 
lays down principles to be applied by all member 
states in their own legislation in order to secure 
that a minimum and reciprocal treatment in 
obtaining protection for patents and trade marks 
should be given to the nationals of all countries 
who are members of the Union. At present 
time, forty-seven countries are members. From 
time to time the Convention has been revised, 
the last occasion being at Lisbon in 1958. The 
full agenda for the London meeting has not yet 
been settled but the organising committee 
believes that there are many aspects of the 
Convention which, despite all efforts at Lisbon, 
still need attention and that there is a consider- 
able amount of new work to be done towards 
obtaining harmonisation of national laws and 
practice in industrial property. This is thought 
to be a topic of particular importance, “ having 
regard to the current trend towards economic 
integration on the international plane, of which 
examples are to be seen in recent developments 
in the Benelux countries, the Scandinavian 
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countries, the European Economic Community, 
and the proposed Free Trade Area, and in the 
various international organisations directed to 
the economic development of particular indus- 
tries.” Over 600 members from thirty-five 
countries are expected to attend the Congress. 


Commonwealth Technical Training 
Week 


It is announced that H.R.H. The Duke of 
Edinburgh, in his capacity as president of the 
City and Guilds of London Institute, has approved 
the decision that in the United Kingdom the 
date of the Commonwealth Technical Training 
Week will be from Monday, May 29, 1961, to 
Sunday, June 4, inclusive. It is hoped that it 
will be possible to hold the “ Week” in other 
parts of the Commonwealth, and that, as far as 
possible, the same dates will be chosen. It 
will be recalled that, at a meeting at Buckingham 
Palace last May, it was agreed that a Common- 
wealth Technical Training Week should be held 
throughout the Commonwealth in 1961. The 
object of the week is to stimulate awareness of 
the responsibility of the community towards 
young people entering employment, and to 
Stress the importance of schemes of induction 
and training. 

The City and Guilds of London Institute 
undertook the ceniral administrative responsi- 
bility for the week. In this country the direct 
organisation will be in the hands of local author- 
ities. The Institute has therefore written to all 
county, city, borough, and urban and rural 
district councils in England and Wales, and to 
local authorities in Scotland and Northern 
Ireland, informing them of the date selected. 
Local authorities are also being asked to consider 
whether they wish to take part in the week, and, 
if so, to decide among themselves the most 
suitable areas for the purpose and the best way 
of organising the week so as to secure the most 
effective co-operation of the many interests 
concerned. 


Data Acquisition and Monitoring 


Detai_s have been announced by de Havilland 
Propellors, Ltd., Hatfield Aerodrome, Hatfield, 
Herts, of equipment developed for gathering and 
monitoring information on the operation of 
plant and machinery. The system, known as 
** Data Acquisition and Monitoring Equipment ” 
(D.A.M.E.) will scan incoming electrical signals 
from different parts of the plant, and provide 
data in typewritten, magnetic tape, punched 
tape or punched card form for analysis and 
computation. Alternatively the operation of a 
plant or system may be monitored continuously, 
deviations from a stipulated performance being 
displayed digitally and warning indications 
being given, or an emergency programme initi- 
ated, in the event of a channel being outside 
limits. A third facility is to initiate, check and 
control a routine sequence of operations. Remote 
control and display equipment may be con- 
nected to D.A.M.E. over any distance by means 
of ordinary telephone lines. 

[Reply Card No. 2696] 


Multi-Bank Hydraulic Control Valves 


A HYDRAULIC valve made by Joseph Young 
and Sons, Ltd., Kay Street, Bolton, is designed 
for assembly into a multi-bank control system 
for mechanical handling and other equipment. 
It is stated that any number of these valves 
assembled into a bank can be used either indi- 
vidually or simultaneously without load drop 
when controlling cylinders working at lower 


spools in each valve body. The check valve and 
associated porting are of sufficient capacity 
to avoid the generation of heat under operational 
conditions. 

‘The valves are made in a number of sizes 
with capacities from 15 to 45 gallons per minute 
and for operating pressures up to 2000 Ib per 
square inch 


[Reply Card No. E2697] 
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Recirculating Ball Screws and Splines 


A RANGE of recirculating ball screws for use 
with electrical, hydraulic, mechanical or pneu- 
matic mechanisms, is now made by Bristol 
Siddeley Engines, Ltd., Filton, Bristol. Screws 
for these recirculating ball units have been made 
as small as 2in long by fin pitch diameter 
and the firm can now grind 6in pitch diameter 
screws of any required length. Such screws, it 
is stated, can have a lead accuracy of 0-000Sin 
per foot, and in converting thrust to torque, or 


some extent, while permitting linear motion 
with practically no resistance. With conven- 
tional splines relatively small loads cause resist- 
ance to linear movement. Ball splines, on the 
other hand, will transmit, withstand or restrain 
exceptionally high torque loads whilst still 
permitting almost frictionless linear movement. 
They will also endure bending loads which 
would be excessive for normal splines and still 
allow easy linear motion. The sectioned photo- 
graph shows an interesting application combin- 
ing a recirculating ball screw and a ball spline. 





An application in which both a ball screw and a ball spline are used 


torque to thrust, the units have a minimum 
efficiency of 90 per cent. Recirculating ball 
screws have been supplied for working efficiently 
for long periods without lubrication at tempera- 
tures between —52 deg. and 400 deg. Cent. 
A typical screw made by the firm can be seen 
on the right-hand end of the shaft in the sectional 
photograph we reproduce. 

A more recent development is the ball bearing 
spline in which teeth and keyway are eliminated 
and rolling balls if surface contact perform all 
the functions of normal splines. The male 
member of the ball spline has two, three or 
more axial raceways equally spaced around its 
circumference. The female member forms the 
outer race of the ball bearing assembly and has 
internal raceways. The balls in the co-operating 
raceways remain in independent closed circuits, 
the female member being fitted in each raceway 
with ball return guides to interrupt the path of 
the balls, deflect them from the raceway, and 
guide them through a passage in the body of the 
female member and then return them to the 
other end of the raceway. 

Every splined member must be able to endure 
torsional or bending loads, or both, at least to 


a : ca OD 


Shovel loader with 2 cubic yard bucket 





As the shaft is rotated by the gearing in the left- 
hand assembly the fixed nut of the ball screw 
on the right imparts axial travel of the shaft 
as a result of its rotation. During this shaft 
traverse movement friction is reduced to a 
minimum by the ball spline fitted between the 
shaft and its surrounding collar. 
[Reply Card No. E2701] 


Heavy Duty Shovel Loader 


We illustrate a heavy duty machine which 
has been developed by Blaw Knox, Ltd., 94, 
Brompton Road, London, S.W.3, for excavating 
and loading materials in quarries, sand and 
gravel pits, stockyards, &c. It can be fitted 
with a 2 cubic yard bucket for general purpose 
work, a 1} cubic yard bucket for rock handling 
or larger capacity buckets when used with 
lighter materials such as coal or coke. This 
** Hydrascoop ’’ machine has a turntable mount- 
ing on a crawler base and its rotating frame slews 
over a full circle on four wide-faced rollers, three 
double stabilising rollers being fitted to prevent 
tilting. When operating on the level the bucket 
has a “ clean-up ”’ radius of 20ft, and the machine 
will extract material from 
any angle of slope as 
well as excavate to a 
depth of 2ft below ground 
level. It has a mini- 
mum discharge height 
of 9ft 10in, and the 
slewing speed of the 
bucket is about 5 r.p.m. 

The bucket is pivot- 
ally mounted on a frame 
on an arm which com- 
prises a system of parallel 
links designed to main- 
tain bucket level during 
lifting to prevent spill- 
age. This arm assembly 
is raised and lowered 
through a hoisting line 
and for the actual digging 
operation is actuated by 
hydraulic rams. Twin 
double-acting 4in dia- 
vy meter hydraulic rams 

Ns? between the upper and 
lower arm sections 
are designed to exert a 


thrust of 38,000 lb at the bucket teeth for the 
digging operation. The bucket is then turned 
for the * break-out’”’ of its load by a second 
pair of hydraulic rams which exert a breaking 
effort of 21,300 lb. A massive crowding frame 
on the machine is designed to take the break- 
out forces when digging. 

The machine is driven by an oil engine 
developing 676 h.p. at 1380 r.p.m., and a pump 
supplying pressure fluid to the hydraulic system 
is driven from the engine power take-off. If 
required the machine can be converted for 
operation with a face shovel, drag shovel 
skimmer, dragline, pile-driver or as a crane. 

{Reply Card No. E2702] 


Bandsawing Machine 


A BANDSAWING and filing machine recently 
added to the equipment made by the Startrite 
Machine Tool Company, Ltd., Gads Hill, 
Gillingham, Kent, has a 20in deep throat, a 
depth of 8in under the guides and a 23in square 
table. It takes a 130in long blade and ten 
blade speeds from 65ft to 3700ft per minute or 
from 47ft to 2700ft per minute are available. 

The new machine can be seen in our 
illustration. An automatic butt welder for 





Bandsawing and filing machine 


blades up to jin wide is situated in a convenient 
position on the main column and a blade 
cropper, grinder and gauge are included in the 
standard equipment. A compression spring 
saw trimming device is linked with a dial indicator 
showing the correct tension for different blade 
widths. Bonded rubber tyres are fitted on the 
steel wheels carrying the band, the drive from the 
14 h.p. motor in the base being transmitted 
through a gearbox and vee belts. 

Self-indexing guides are fitted on the machine 
and the lower guide can be raised above table 
surface level to afford more positive control of 
the blade when machining profiles and awkward 
shapes. To facilitate adjustment, the upper guide 
post is counterbalanced. The table can be tilted 
up to 45 deg. to the right, 10 deg. to the left, and 
5 deg. forwards or backwards, and it is provided 
with a tee-slot in the front face for the support of 
various attachments. These attachments include 
a circle cutting unit, a rip fence, a rack and 
pinion feed unit, and heavy-duty guides. 

[Reply Card No. E2703] 
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Ships’ Radiotelephone Service 


MEDIUM-FREQUENCY channels for public radio- 
telephone calls from long-voyage ships at ranges 
up to about 250 miles are being made available 
at certain Post Office coast radio stations. As 
a result of transferring this medium-range 
traffic from the h.f. long-distance service, via 
Rugby and Criggion, by which it was handled 
previously, the cost of calls will be reduced from 
36s. for three minutes to 10s. 6d. The first of 
four coast stations to be equipped is Lands End 
radio, where the service was introduced last week, 
following the introduction of a v.h.f. radio- 
telephone service (range 40-50 miles) in January. 
Niton radio will be equipped similarly for m_f. 
medium-range telephony in April, and North 
Foreland radio and Anglesey radio will follow. 
At first the service is being confined to calls 
between ships of United Kingdom register and 
telephone subscribers in the United Kingdom 
and Republic of Ireland. It is hoped, however, 
that later it will be possible to extend the facilities 
to foreign ships and to accept European and 
overseas calls. In addition to its use by long- 
voyage ships, the service is also available to 
cross-Channel and similar small vessels which 
have provided public telephone service on the 
1605-3950 ke/s band. 

Initially the equipment at Lands End radio is 
working normal duplex with amplitude modula- 
tion, but the transmitters are also suitable for 
single sideband operation, thus approximately 


Fig. 1—Resistance-capacity coupled amplifier, with ‘‘ mimic diagram ”’ presenta- 
tion of schematic circuit and switching 


halving the frequency bandwidth per channel, or 
for independent sideband, which provides two 
simultaneous channels with one carrier. The 
system thus makes full provision for meeting the 
growing demand on marine telephony services 
with economy in the frequencies occupied. 

The Lands End transmitters are the * Redifon ”’ 
G.423B, of the G.420 series manufactured by 
Redifon, Ltd., Broomhill Road, London, S.W.18 
(see our December 11, 1959, issue, page 771). 
Each of the three transmitters installed is set up 
on a specific frequency, but is equipped for 
operation on one other frequency, so that should 
any channel fail, the remaining equipment may 
be used to the best advantage. Power output is 
1-5kW p.e.p. The fixed-tune, crystal-controlled 
receivers are the “* Redifon ’’ R.151, and are also 
equipped to provide a reserve for each other. 
Each channel has its own voice-operated terminal 
equipment for duplex working ; speech privacy 
facilities can be switched in as desired. ‘* Redifon”’ 
RA.10 adaptors are being provided so that these 
receivers may be used for S.S.B. or LS.B. 
reception. Similar transmitting and receiving 
equipment by the same maker is being supplied 
for Niton, North Foreland and Anglesey. 

All the radio and audio-frequency equipment 
is installed in an unattended outbuilding. A 
control panel at each telephony operating con- 
sole in the main station enables the operator to 
control the channels and provides all the switch- 


ing, monitoring and call-timing facilities for 
handling calls extended into the inland telephone 
network. A new transmitting aerial has been 
installed with a broadband characteristic over 
approximately the range of coast station radio- 
telephony frequencies in the medium frequency 
band. The outputs of the three transmitters are 
fed via 75 ohm coaxial cables to a series of com- 
bining filters, which also serve to isolate the 
transmitters from each other. The three com- 
bined transmissions are then fed over a single 
75 ohm coaxial cable to a matching unit at the 
base of the aerial. 
[Reply Card No. E2711] 


Aids to Electronics Instruction 


Tue need for demonstrating the behaviour of 
electronic components and circuits, to reinforce 
text book instruction, is being met by a growing 
number of devices and publications. _ We illus- 
trate such an aid from the Special Products 
Department of A.E.]. Radio and Electronic 
Components Division, Associated Electrical 
Industries (Woolwich), Ltd., 155, Charing Cross 
Road, London, W.C.2. This belongs to a series 
of eleven chassis designed in collaboration with 
the Northampton Polytechnic to form the basis 
of laboratory experiments in radio and electronic 
theory at audio frequencies. Each unit is 
supplied with instruction sheets covering a 
number of experiments and the underlying theory, 


Fig. 2—Underside of 


meeting the needs of students both at elementary 
and more advanced levels. 

The unit shown is a_ resistance-capacity- 
coupled amplifier, and Fig. 1 illustrates the 
principle common to the major devices in this 
series of printing the theoretical circuit on the 
front panel and mounting the actual terminals 
and switches in the positions where their symbols 
would normally appear in the diagram. In this 
amplifier the switching enables the effects of 
alternative coupling capacitors and of feed-back 
to be shown, and enables a tuned anode load 
peaking at 2 kc/s to be brought into circuit. The 
chassis has a “ Perspex *’ base through which, as 
seen in Fig. 2, the actual components represented 
in the circuit diagram may be viewed and the 
run of the wiring can be followed. The valve is a 
double-triode corresponding to ViA and ViB 
in the circuit diagram. Other chassis in the series 
are designed to teach the basic connections of 
international octal, B7G and B9A valves, and 
the operation of R.C. coupled and tuned anode 
oscillators, low-pass and high-pass networks and 
a power output stage. [Reply Card No. E2712A] 

A similar purpose is served by a series of 
leaflets entitled ‘“‘ Demonstrations and Experi- 
ments in Electronics *’ which are published by 
Mullard, Ltd., Educational Service, Mullard 
House, Torrington Place, London, W.C.1, 
although here the user builds up his own equip- 
ment from brief instructions and suggestions. A 


R.C. amplifier, showing 
through ‘* Perspex ’’ base 
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simple “ breadboard *’ layout may be adopted, 
but a box construction with “ Perspex’ panel 
is recommended. A typical leaflet in this series 
describes a demonstration unit for comparison 
of the grid control characteristics of gas-filled 
and vacuum valves, with theoretical circuit, 
notes on power supplies and meters required, 
and a description of an experiment. The series 
therefore serves both as a basis for practical 
constructional work and as lecture notes for the 
instructor. 
{Reply Card No. E2712B] 


Site Caravans 


THE prototype of a caravan to provide per- 
sonnel accommodation at remote working sites, 
such as at oil fields in the desert or undeveloped 
areas in the east, has been built by Frederick 
Braby and Co., Ltd., to specifications prepared 
by Auto Diesels, Ltd., Uxbridge, Middlesex, a 
member firm of the Braby group. This proto- 
type caravan provides sleeping and living 
accommodation for eight native workers and 
specifications have been prepared for vehicles 
for housing two or four staff members and for 
married quarters, The caravan, which is skid- 
mounted, is 30ft long, 10ft wide and 10ft high, 
and it weighs about 64 tons. . Production models 
of the caravans will, we understand, be- of 
sectional design to facilitate transport. 


component layout visible 


The body frame of the caravan is of closed 
steel channel sections bolted together and clad 
with 18 gauge galvanised sheets on the outside 
and 22 gauge sheets on the inside. Effective 
insulation is provided by 3in thick expanded 
polystyrene in the sides and ceiling cavities and 
under the floor. The roof, of cavity construction, 
has an air space between an outer sheathing of 
aluminium and the insulated metal ceiling. 
Four double-tier bunks installed in this particular 
vehicle are of sheet metal construction with wire 
mesh mattress supports carried on tubular steel 
frames. These bunks are situated at one end of 
the vehicle and at their ends are large double 
lockers for the personal possessions of the 
occupants. At the opposite end of the caravan 
there are two shower cubicles, a wash-basin and 
two toilets. Hot water is provided by a copper 
cylinder containing an immersion heater and cold 
water is distributed by copper pipework fo the 
necessary points. 

For lighting purposes a socket on the outside 
of the caravan can be connected to a three-phase 
and neutral supply. Two air conditioning units, 
on opposite walls, each have a designed rate of 
heat extraction of 13,100 B.Th.U. per hour 
cooling and provide 420 cubic feet per minute of 
air for ventilation purposes. Warm air can be 
supplied by 2kW heaters built into these units 
when needed. 

[Reply Card No. E2713] 
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Stereophonic Broadcasting System 

In our January 29 issue, page 190, we noted 
that a new system for stereophonic broadcasting, 
also compatible for monophonic reception on 
unmodified v.h.f. sets, had been put forward 
for assessment to the European Broadcasting 
Union by Mullard, Ltd., Mullard House, 
Torrington Place, London, W.C.1. Last week 
we attended a demonstration of the system 
at Mullard House. To meet Post Office 
requirements, the power was limited to a few 
microwatts on 90 Mc/s, and the transmitting 
and receiving aerials were separated only by a 
matter of inches. The principal demonstrations 
were conducted by Mr. G. D. Browne, of the 
Mullard Research Laboratories, who has 
developed the system. 

One of the fundamental requirements has 
been that the system should occupy only the 
same bandwidth as a monophonic service. The 
method adopted is a multiplex transmission in 
which the two audio sources characteristic of 
stereophony modulate separate pulse trains. 
At this stage an identifying pulse is added to 
every pulse of one train, defined as the “A” 
train. The two trains, “A” and “B,” of 
amplitude-modulated pulses are then combined 
in a complex signal in which the pulses of each 
train alternate, and this resultant is applied as 
the input signal to a normal frequency-modul- 
ated transmitter. The bandwidth is 15 kc/s 
and the switching frequency 32-5 kc/s. 

At the receiver the signal is handled in the 
normal manner up to the output of the dis- 
criminator. It then passes to a decoding stage 
which switches the pulses alternately via inde- 
pendent audio stages to the left-hand and right- 
hand loudspeakers corresponding to the “A” 
and “ B”’ microphones at the studio, the “A” 
pulses being recognised and correctly channelled 
by the identifying pulses mentioned above. 
In the accompanying illustration of an experi- 


Experimental f.m. receiver for stereophonic broad- 
casts by time multiplex. The switching valves and 
independent output valves for “‘ right ’’ and “‘ left ”’ 
. loudspeaker channels are seen in the centre of the 


mental receiver used at the demonstrations, the 
two switching valves of the decoding circuits 
and the two output amplifiers are seen in the 
centre of the chassis. The valves on the right 
are those of the normal f.m. receiver circuits. 

The transmitter bandwidth of the complex 
signal is such that stereophonic programmes 
can be received on an ordinary receiver and 
reproduced monophonically. Since the switch- 
ing frequency is twice the highest audio-fre- 
quency, and other sidebands produced by the 
combination of pulse trains are outside the 
audio range, no difference from a normal broad- 
cast transmission is detected. A_ receiver 
equipped for stereophonic reproduction by the 
Mullard system will receive monophonic pro- 
grammes either on two loudspeakers, with’ the 
switching between them running “ free *’ in the 
absence of synchronising pulses, or on one 
loudspeaker only by switching out the second 
channel. It is stated that the signal/noise ratio 
is improved by the latter method. 





During the demonstrations simultaneous trans- 
missions were made in English and French, and 
attention was drawn to the possibilities of the 
system in countries requiring bilingual announce- 
ments. We understand, however, that if sepa- 
rate programmes were transmitted simultan- 
eously on one channel there would be risk of 
“ cross-talk ’’ unless somewhat more elaborate 
decoding circuits were used in the receiver 
than those contemplated at present. The aim 
so far has been to minimise the modifications re- 
quired both at the transmitting and receiving ends. 

[Reply Card No. E2721] 


Self-Erecting Tower Crane 


We are informed by George Cohen, Sons and 
Co., Ltd., Wood Lane, London, W.12, that a 
new and larger capacity model of the “* Pingon ”’ 
tower crane is being marketed by the firm in 
this country. This crane, the “P18,” has a 
maximum capacity of 40 cwt at 29ft radius and 








positioned round the lower part of the extended 
inner mast by the crane’s own hook. As each 
main section is placed in position the cross 
members of its open side are bolted in position 
‘and it is locked to the main mast structure. The 
inner mast is raised within the new top sections 
as they are erected until the required working 
height is reached. 
{Reply Card No. E2722 


Variable Gain D.C. Amplifier 


THE d.c. amplifier unit illustrated is one of a 
range of devices made by Feedback, Ltd., 1, 
Broadway, Crowborough, Sussex, for use by 
research and design departments. Two amplifier 
circuits are incorporated. One amplifier has an 
operating range of d.c. to 100 kce/s (+ 3 dB) with 
balanced input stage to reduce drift effects, and 
gain continuously variable from +1 to +20 by 
feedback adjustment. The other amplifier can 
be switched to give a gain of either —1 (d.c. to 
100 kc/s) for phase reversal, or —150 (d.c. to 
40 kc/s) for addition, integration, or function 
generation using external networks. Both 
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Tower crane jib and counter jib mounted on an inner 
mast which telescopes into the main mast 


lifts up to 14 cwt at its full radius of 82ft. The 
jib length can be reduced to give a maximum 
working radius of 66ft or 43ft. In its rail- 
mounted form the crane has a maximum height 
of 109ft under the hook, and this height can 
be increased substantially if anchorage means 
are provided. The crane has a push-button 
remote control panel and is fitted with a two- 
speed hoist and slewing motors, its total power 
requirement being 20kVA. 

In this design of crane, as can be seen in the 
illustration, the jib and counter mast are carried 
on a short inner mast which is of slightly smaller 
section than the main mast inside which it rises. 
In a somewhat similar manner to a climbing 
crane, the top assembly can be raised within the 
main mast when the crane is being erected. The 
main mast is built up of sections, each of which 
initially has one side open to enable them to be 






Amplifier unit containing two d.c. amplifiers with 
differing characteristics 


amplifiers have high input impedance and low 
output impedance, with a maximum output of 

50V, +2mA. The two amplifiers may be used 
independently or connected in series to give a 
maximum gain of -—3000 for more precise 
function generation. The complete unit is 
contained in a case measuring 33in by 53in by 
6jin, attached to a rack-mounting control panel 
measuring Sin by 6}in. 

The amplifier, known as the ADIA, is intended 
for experimental work on aspects of system 
frequency and transient response, and as a unit 
for analogue computer arrangements. In many 
such applications the main need is for an adapt- 
able unit containing some built-in control 
facilities. 

[Reply Card No. E2723] 


Metallic Corrosion Congress 


THE First International Congress on Metallic 
Corrosion will be held in the Imperial College of 
Science and Technology in London from April 10 
to April 15, 1961. The scientific programme is 
being organised by a committee under the 
chairmanship of Mr. L. Kenworthy, chairman of 
the Corrosion Group of the Society of Chemical 
Industry, and the congress will cover corrosion 
under the following headings : Corrosion 
Principals and Fundamentals ; Papers Primarily 
Relating to Particular Metals ; Papers Primarily 
Relating to Particular Environments ; Papers 
Relating to Methods of Protection; General 
Papers ; Economics and Design ; Methods of 
Testing; and Education. 
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** Throw-Away ”’ Tool Tips and 
Holders 


DurInG the past few years the use of “ throw- 
away” carbide tips with a number of cutting 
edges has been steadily increasing, particularly 
for single point turning, where down times for 
tool changing can be appreciably reduced and 
need for special carbide tool lapping and grind- 
ing machines is largely avoided. A number of 
special holders have been developed for use with 
these throw-away tips and we have now received 
particulars of the “‘ T-max”’ lathe tool holder 
introduced by the Sandvik Steel Works Com- 
pany, Ltd., of Sweden. These holders are made 


Holder with chip breaker clamped over throw-away 
carbide tip 


in some seventy-eight types and sizes and for 
use with square and triangular,tips. They are 
supplied in this country by Sandvik Swedish 
Steels, Ltd., Manor Lane, Halesowen, Birming- 
ham. 

Throw-away tips are made by this manufac- 
turer in two finishes—one with only the top and 
bottom faces ground and the other ground on 
all faces. In each finish two thicknesses of tip 
are made and holders can be supplied for positive 
and negative rake, and for right- and left-hand 
machining. The wide selection of tips and 
holders available and a facility for introducing 
a chip breaker covers the requirements of a 
wide range of lathe operations. 

A typical holder of “ T-max” design is 
illustrated and the tip assembly and clamping 
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Throw-away tip clamping arrangement with chip 
breaker held up against clamp whilst tip is being 
changed 


arrangement can clearly be seen in the drawing 
we reproduce. The holder has a hardened 
chrome vanadium steel body, in the recessed 
corner of which the “ throw-away ”’ tip seats on 
a renewable carbide shim-piece held in position 
by a small tubular pin. The tip clamping block 
is located in the holder by pins and, to simplify 
tool changing when a holder is mounted upside 
down, clamping screws are accessible from both 
the top and bottom of the holder. 

The problem of chip breaking with this design 
of tool has been solved by the use of a separate 
carbide piece which can be inserted between the 
throw-away tip and the clamp block, as shown 
in the drawing. Three slots are formed across 


the top surface of the chip breaker for engage- 
ment by the front lip of the clamp, and one of 
these slots can be selected to set the piece in 
accordance with the required chip breaking 
width. To avoid difficulties involved in hand- 
ling small loose parts when changing or turning 
a tip in a holder to present a new cutting edge, 
a spring-loaded pin is fitted to hold the chip 
breaker up against the clamp as the clamping 
screw is loosened, as can be seen in our drawing. 
When the clamp is tightened after tip changes 
the chip breaker automatically registers in its 
previously selected notch in respect to the tip. 

An analysis of the comparative costs using 
throw-away tips and conventional brazed tipped 
tools was made by the firm in the machining of 
rough Sin diameter, 35in long, hot rolled bars 
in a special purpose lathe. In each case similar 
feeds and cutting depths were used and the 
results showed the “ T-max” tooling reduced 
machining costs by 14 per cent and increased 
production by 16 per cent. 

[Reply Card No. E2731] 


Portable Double-Beam Oscilloscope 


RECOGNISING the growing use of oscilloscopes 
in surroundings far removed from their original 
laboratory environment, a new portable instru- 
ment has been introduced by the Solartron 
Electronic Group, Ltd., Thames Ditton, Surrey, 
which breaks away from the somewhat sombre 
styling often accepted as appropriate for these 
appliances. This is a double-beam instrument 
with a cathode ray tube having two electron 
guns, giving greater freedom from symmetrical 
distortions and brighter traces than in a single- 
gun tube with splitter plate. The use of the 
double-gun tube has also enabled the instrument 


Portable double-beam oscilloscope with functionally- 
grouped controls and distinctive panel markings 


to be made of a convenient size for portability, 
since tubes with splitter plates are generally 
larger than the 34in diameter flat-face tube used 
in this instrument. 

The oscilloscope has two vertical deflection 
amplifiers employing identical circuits, each 
channel having a bandwidth in excess of d.c. 
to 5 Mc/s (—3 dB) at a maximum sensitivity of 
100mV per centimetre. Calibrated attenuators 
enable the sensitivity to be reduced to 100V per 
centimetre, whilst a built-in a.c. coupled pre- 
amplifier can be used to increase the sensitivity 
to ImV per centimetre with a bandwidth from 
2-5 c/s to 50 kc/s. The sensitivity is thus con- 
tinuously variabie from ImV _ per centimetre 
to 100V per centimetre. A highly linear time 
base generator provides sweep speeds con- 
tinuously variable from ius per centimetre to 
1 second per centimetre and an additional 
calibrated expansion of up to ten times is 
available. The h.t. and e.h.t. power supplies 
are obtained from silicon rectifiers. 

The instrument has a two-tone finish, and, 
as seen in the accompanying illustration, the 
grouping of the two sets of controls is empha- 
sised by vertical and horizontal patterns in the 
separate panel backgrounds. Concentric adjust- 
ments where practicable have simplified the 
layout. The face of the tube has been brought 
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out to the same plane as the control pane'!s, 
so that the traces and relevant adjustments are 
in the same plane of vision and the operator does 
not receive the impression of focusing his eyes 
to look into a recess when turning his attention 
from the controls to the tube. Dimensions of 
the oscilloscope are approximately 94in by 8in 
by 13in, and the weight is 22 Ib. 
[Reply Card No. E2732] 


Air Pipeline Filters 
A SMALL filter for use in compressed air lines 
introduced by Vokes, Ltd., Henley Park, Guild- 
ford, Surrey, is available with two forms of 
elements and fitted with either a metal or a 
transparent bowl, for working pressures up to 
250 Ib per square inch and 150 lb per square 


- inch respectively. These filters, one of which we 


illustrate, are made for fitting in jin, jin and 
hin air lines. 

The bowl is mounted by a clamping ring on 
the die-cast light alloy head on to a screwed stem 


Transparent bow! air filter for pipelines with working 
pressures up to 150 Ib per square inch 


in which a quickly replaceable filter element is 
held by a butterfly nut. A tapped bore on one 
side of the head admits air into the centre of 
the filter element and the air filtered in its 
passage through the. element passes from the 
bowl into the air line through a bore on the 
opposite side of the head. 

A standard general purpose element is fitted 
for the removal of water, oil mist and grit where 
concentrations in the air are normal. When a 
high degree of air purity is essential an alter- 
native pack element is fitted for the removal of 
oil or water mist. It is only necessary to remove 
the plug at the base of the filter element occasion- 
ally to drain off collected moisture and dirt, 
and the makers recommend that the elements 
should be replaced every six months to obtain 
optimum performance. 

[Reply Card No. E2733] 


Bench Muffle Furnace 


A BENCH muffle furnace has been designed by 
Ferro Enamels, Ltd., Wombourn, Wolverhamp- 
ton, to provide a compact unit for temperatures 
up to 1000 deg. Cent. 

The sheet metal cased, heavily insulated work- 
a — - — Su wound 
mu: samp’ in in 
by 74in wide. A counterbalanced guillotine door ne 
operated by a chain and pinion is fitted. 

Temperature control is effected by an infinitely 
variable regulator operating through a contactor 
relay. The furnace is normally rated at 2-75kW 
at 230V and is designed to attain a temperature 
of 800 deg. Cent. in two hours. It is stated that 
temperature uniformity is within 5 deg. from 

the front to the rear of the muffle. 

{Reply Card No. E2734] 
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Iron and Steel Prices 


The Iron and Steel Board has 
announced reductions in the’ maximum 
prices of iron and steel. These reductions 
became effective last Monday, February 8. 
Hematite pig iron has been reduced by 15s. a 
ton and the “ extras” relating to basic pig 
iron have been amended. The price reduc- 
tions in steel products are : 
plates, 10s. a ton ; heavy sections and joists, 
£1 aton ; tinplate, according to specification, 
on average £1 a ton. Further, the increase, 
averaging 8s. a ton of tinplate, which 
would have become due on April 1, follow- 
ing the recent rise in tin prices, will not be 
applied. 

This is the third iron and steel price reduc- 
tion since March, 1958 ; the combined effect 
of them is an overall reduction of from 24 to 
3 per cent in the general level of steel prices. 
The Iron and Steel Board’s price policy, as 
expressed in its annual report for 1957, is 
that “in an expanding industry prices should 
reflect the costs of production and reasonable 
capital charges at new plant, incorporating 
the most modern techniques, favourably 
situated for raw materials and markets and 
operating at a high degree of efficiency.” 
Since the last iron and steel price reduction, 
in June, 1959, the costs of ore, scrap, fuel, 
transport and labour have remained broadly 
unchanged. But the rising demand for steel 
has led to the use of a higher proportion of 
pig iron in relation to scrap in steelmaking 
and, as pig iron is the more expensive 
material, there has been a rise in production 
costs. Against this, however, experience has 
shown that modern plants are capable of 
greater outputs than were previously assumed 
and, consequently, the capital cost per ton of 
output is lower. The Board estimates that 
this has rather more than offset the higher 
production costs and has thus enabled 
certain prices to be reduced. 


Steel and the Economy 


In his chairman’s statement at the 
annual meeting of Colvilles, Ltd., last 
Friday, Sir Andrew McCance said that, 
although the company’s past year started in 
the middle of a trade recession, the subse- 
quent recovery had been rapid. The demand 
for steel had been rising steadily during the 
past six months and there was every indica- 
tion that that was likely to continue. This 
change, Sir Andrew observed, reflected the 
increasing confidence in the United King- 
dom’s prospects, both in the home trade 
and in export markets. It was a reflection of 
the confidence which had grown with the 
evidence of stability in costs and prices 
engendered by the success of the Govern- 
ment’s economic policies. 

But, Sir Andrew continued, the state of 
trade was very sensitive to changes in public 
sentiment and could be adversely affected by 
unrest and by wage demands which did not 
have increased productivity as their justifica- 
tion. There had been some signs recently 


that the pressures which caused the infla- 
tionary increases in the cost of living during 
the post-war years might recur and might 
upset the stability which had brought the 
return of good trade and employment. It 
was to be hoped, Sir Andrew added, that 
counsels of restraint in such matters would 


heavy steel - 


be followed so that the present expectations 
of prosperity throughout the country might 
be encouraged and prolonged. 


Shipyard Hours 


Following last week’s meeting between 
representatives of the Shipbuilding Em- 
ployers’ Federation and the Confederation 
of Shipbuilding and Engineering Unions, the 
employers have now offered to discuss with 
the unions a reduction of the working week 
from forty-four hours to forty-two. In 
putting this offer to the unions, Mr. G. H. R. 
Towers, president of the Shipbuilding 
Employers’ Federation, said that productivity 
in the shipyards had not risen to anything 
like the extent the shipbuilders were entitled 
to expect in view of the modernisation of the 
yards and methods of production. The 
employers had never sought to deny that 
many union members had co-operated in the 
introduction of new techniques and methods. 
But, Mr. Towers submitted, the unions 


consistently refused to recognise the justice of 


the employers’ complaint that there were too 
many cases where the introduction of new 
machines met with resistance on the part of 
some, either on the question of the manning 
of those machines or on the wages to be paid 
to the men operating them. It was to be 
expected, he added, that there should be 
some difference of opinion on those matters. 
The employers thought, however, that any 
difficulties which arose ought to be settled by 
the process of negotiation through the 
industry procedure and not, as so often 
happened, by threats of strike action, bans 
on overtime and the like. 

The offer of a forty-two-hour week, Mr. 
Towers emphasised, was being made bearing 
in mind the repeated statements of the union 
confederation’s spokesmer that a reduction 
in the number of hours worked would not 
involve loss of production. The employers 
hoped, he said, that the unions would be 
prepared to co-operate by advising their 
members that every effort should be made to 
see that there was no loss of production. 
Recalling the recommendations of the 1957 
Court of Inquiry into shipbuilding wages, 
Mr. Towers said that the industry to-day 
was no nearer to achieving the most efficient 
use of its manpower than it was in 1957. 
The troubles referred to in the report had 
not yet been resolved, although several 
meetings had been held. The employers were 
disappointed that at the last such meeting 
the union representatives had maintained in 
effect that there was no action which they 
could take to help resolve those difficulties. 

The offer of a forty-two-hour week made 
no reference to the unions’ claim for a wage 
increase. The offer, which is now in line 
with that already made by the engineering 
employers, was no doubt discussed by the 
union confederation at its meeting yesterday 
(Thursday). 


Electrical Exports . 

The British Electrical and Allied 
Manufacturers’ Association states that the 
electrical manufacturing industry exported 
products worth £285 million in 1959 or 
about £9,000,000 more than in 1958, and 
£6,000,000 more than in 1957. Expressed 
in round figures the main categories were 


generators, motors, switchgear, transformers 
and industrial equipment, £93,000,000 ; radio, 
electronic and telecommunications apparatus, 
£63,000,000 ; domestic appliances, 
£28,000,000 ;_ electric wires and cables, 
£25,000,000 ; and other products, such as 
instruments, X-ray apparatus, batteries and 
electric traction equipment, £74,000,000. 
Compared with 1958 the main increases in 
1959 were £4,000,000 for steam and water 
turbines and £1,600,000 for electric motors. 
There was also a substantial increase in the 
radio, electronic and telecommunications 
group of products. The leading markets 
were India, Australia, South Africa, the 
U.S.A., Canada, New Zealand, and Rho- 
desia. A full analysis is not yet available but 
the existing information suggests that elec- 
trical exports to North America were of the 
order of £30,000,000, which was more than 
10 per cent of the total and approached the 
combined figure for Australia and New 
Zealand. Exports to the Common Market 
countries were well maintained, a sharp fall 
in the total to France being more than 
balanced by an increase to Western Germany, 
mainly through the sales of electronic 
valves and apparatus. BEAMA states that 
last year’s achievement was made against 
keen competition from Germany and other 
European countries, the U.S.A. and Japan 
and suggests that there are no signs of the 
competitive conditions becoming less strin- 
gent this year. 


Wages, Hours and Costs 


In an address, last Friday, to the 
National Production Advisory Council, the 
Chancellor of the Exchequer, Mr. Heathcoat 
Amory, urged that by “ moderation and 
good sense” the possible dangers of over- 
straining the nation’s resources could be 
avoided. He agreed that steady increases in 
real wages should be the national aim but 
said that if annual settlements were made 
on a scale going beyond the productivity 
increases which were being realised they 
would outstrip the likely increase in real 
wealth and endanger price stability. The 
Government, the Chancellor declared, real- 
ised its dominating responsibility for keep- 
ing a proper balance in the economy. 

It was natural, the Chancellor continued, 
that in a period of expanding productivity 
people should seek to enjoy the benefits. 
Those benefits, he added, could come in 
various forms such as lower prices, higher 
wages, shorter working hours and higher 
profits. It became dangerous, however, if 
the total benefits people sought to enjoy 
added up to more than was available after 
meeting the claims of investment and export. 
The future, the Chancellor emphasised, 
must not be mortgaged by demanding 
benefits which had not yet been secured. 
The benefits of higher productivity, he went 
on, should not be absorbed entirely by 
increases in either profits or wages but 
should be shared with the consumer. Price 
reductions would do far more to consolidate 
the present prosperity than higher profit 
margins and dividends. Increases in real 
wages, the Chancellor said, could take the 
form of higher rates or shorter hours, but 
it was a delusion to think that reductions in 
working hours for the same pay were not 
equivalent to an increase in wage rates. 
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Appointments 


Mr. L. J. CHENEY has been appointed chief infor- 
mation officer to the office of the Minister for Science. 


BAKER PERKINS, Ltd., announces that Mr. F. 


Arnold Wilson has been appointed foundry machinery. 


adviser. 

Mr. R. JoLty has been appointed manager of the 
enlarged field engineerirg division of Benson-Lehner 
(G.B.), Ltd. 

Foster, YATES AND THOM, Ltd., states that Mr. 
O. D. Gwilliam has been appointed to the new post 
of assistant general manager. 

B.T.R. INnpustrigs, Ltd., announces that Sir 
Walter Worboys has been elected to the board and 
appointed a deputy chairman. 

Mr. W. R. DEARDEN, A.M.I.Mech.E., has been 
appointed northern area manager of Highfield Gear 
and Engineering Company, Ltd. 

BriTIsH INSULATED CALLENDER’S CABLES, Ltd., 
announces that Mr. T. C. Johnston has joined the 
company as regional manager, eastern region. 

THE British BROADCASTING CORPORATION has 
announced the appointment of Mr. C. J. Dolan, 
A.M.LE.E., as engineer-in-charge, television, Belfast. 


Mr. D. G. Furzey has relinquished his position 
with Monsanto Chemicals, Ltd., to take up an 
appointment as chief engineer with S. D. Plants, 
Ltd. 

SimMonpDs AEROCESSORIES, Ltd., has appointed 
Mr. S. G. Preece, of Port of Spain, Trinidad, as its 
supervising representative for South America and 
the Caribbean area. 

Mr. H. W. A. WARING, managing director of 
Brymbo Steel Works, Ltd., has been re-elected 
chairman, of the steel committee of the Economic 
Commission for Europe. 

Mr. J. R. Epwarps, works superintendent and a 
special director of Shepcote Lane Rolling Mills, Ltd., 
has been appointed a director. Mr. F. Brown has 
been appointed a special director. 

HEAD WRIGHTSON AND Co., Ltd., announces that 
Sir John Wrightson, Bt., vice-chairman and managing 
director, has been appointed to succeed Mr. Richard 
Miles as chairman and managing director. Mr. Miles 
has retired. 

Mr. A. E. Sturpy, secretary of the Russo-British 
Chamber of Commerce (Inc.) for the past twenty-five 
years, has retired at his own request on reaching the 
age of sixty-five. Mr. H. E. S. Hayward has been 
appointed to succeed him. 

THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH announces that Dr. D. T. Lewis has been 
appointed Government chemist in succession to 
Mr. E. H. Nurse, who retires on March 31. Dr. 
Lewis will take up his appointment on April 1. 

THE BRITISH TRANSPORT COMMISSION announces 
the following appointments: Mr. P. I. Welding, 
senior scientific assistant, research department, has 
been appointed principal scientific officer; Mr. 
F. J. Pepper, carriage and wagon engineer, has been 
appointed mechanical engineer (general). 

FOUNDRY SERVICES INTERNATIONAL, Ltd., announces 
that Mr. B. Howard Williams has been appointed a 
director of its Australian company, Foundry Services 
Australia Pty., Ltd. Mr. Robert W. Flint has been 
appointed general manager of the associated Indian 
company, Greaves Foundry Services Private, Ltd. 


Mr. F. W. TOMLINSON, managing director of 
Pyrotenax, Ltd., Mr. J. M. Willey, director and 
general manager of Murex Welding Processes, Ltd., 
and Mr. P. S. Bryant, of Murex, Lid., have been 
appointed to the board of Murex, Ltd. Mr. Tomlinson 
has also been appointed a director of Murex Welding 
Processes, Ltd. 

Sir WM. ARROL AND Co., Ltd., announces that 
Mr. W. L. French has been elected deputy chairman, 
Mr. Alfred Davis, formerly a special director of the 
Crane Works at Parkhead, has been appointed a 
director of the company, to be in full charge of the 
Crane Works. Mr. W. Reside will continue as a 
special director and has been appointed to chief 
engineer at the Crane Wcrks. 

FipreGiass, Ltd., has announced that Mr. P. J. M. 
Swiney has relinquished the appointment of market 
research officer to take up special duties as overseas 
sales promotion officer. Mr. Stanley Gaskell has 
been appointed market research manager. Mr. 
C. M. Johnson has taken over as area sales manager, 
north-eastern (England) area, and has been succeeded 
as Scottish area sales manager by Mr. R. Bowman. 


Business Announcements 


THe GENERAL Evectric Company, Ltd.,. Erith, 
Kent, states that its telephone number has been 


changed to Erith 33011. 
SAUNDERS-RoE (ANGLESEY), Ltd., Beaumaris, 


Anglesey, North Wales, announces that the name of 
the company has been changed to Saro (Anglesey), 
Ltd. 


Haycock GAUGE AND Toot Company, Ltd., is 
the new title which has been adopted by the firm 
formerly known as A.H.T., Ltd., of Brays Lane, 
Coventry. 


C. DAVIDSON AND Sons (PACKAGING), Ltd., Corin- 
thian Manor Way, Erith, Kent, states that its tele- 
phone numbers have been changed to Erith 35426 
and 35427. 


THe Barnet District WATER COMPANY, Station 
Road, New Barnet, states that on April | it will be 
amalgamated with the Lee Valley Water Company, 
Bishops Rise, Hatfield, Herts. 


THE HONG KONG AIRCRAFT ENGINEERING COoMm- 
PANY, Ltd., has appointed as its agent in Europe, 
Killick Martin and Co., Ltd., Dunster House, 20, 
Mark Lane, London, E.C.3 (telephone, Mincing 
Lane 3100). 


Mr. T. Wuite WILSON, a director of Plessey 
International, Ltd., is to make an extensive tour of 
the Union of South Africa and North and South 
Rhodesia. He sailed for Cape Town in the “* Athlone 
Castle *’ on February 4. 


JOHN LAING AND Son (Ho .pincs), Ltd., and 
Lex GaraGes, Ltd., announce that they have agreed 
to form a new company, Laing Lex, Ltd., for the 
purpose of sponsoring multi-storey and underground 
car parking facilities in London and the major cities 
of Britain. 

So.us-ScHALL, Ltd., states that its sales, admini- 
stration and accounts departments are now operating 
from its new address, County Building, Honeypot 
Lane, Stanmore, Middlesex (telephone, Wordsworth 
4300). The service department will, for the time 
being, continue to operate from 15-18, Clipstone 
Street, London, W.1 (telephone, Museum 5080). 


CLARKSON (ENGINEERS), Ltd., Nuneaton, states 
that due to the merger in Johannesburg of its agents, 
Wickman Machine Tools (Pty.), Ltd., and D. Drury 
and Co., Ltd., it has decided to open its own branch 
in Johannesburg and handle its distribution in South 
Africa. A new branch office has been opened at 
119, Leicester Causeway, Coventry (telephone, 
Coventry 62724). 


ALEXANDER STEPHEN AND Sons, Ltd., states that 
it has taken out a licenee from Turbin Aktiebolaget 
De Laval Ljungstrom to build De Laval marine 
steam turbine machinery at its shipyard and engine 
works, Linthouse, Glasgow. It has acquired exclusive 
rights of manufacture in Scotland, and non-exclusive 
rights of installation in any ships being built or 
repaired in the United Kingdom and British Com- 
monwealth except Canada, and for ships being built 
or repaired for British owners in countries other 
than North America, Sweden and the Philippines. 


THE ENGLISH ELECTRIC ComPANY, Ltd., states that 
a new project engineering group to provide close 
liaison between English Electric’s aircraft equipment 
division and aircraft and aero-engine constructors has 
been formed. English Electric is supplying complete 
electrical generating systems for the “ Vulcan’ and 
“Victor ’’ Mark 2’s, “ Canberra,”’ “* Lightning,” 
“ Javelin,” Bristol 192 and “Jet Provost,” and 
individual items of equipment for some twenty 
different aircraft and missiles. The new group is 
headed by Mr. T. E. Simms, chief project engineer. 


THe WELLMAN SMITH OWEN ENGINEERING Cor- 
PORATION, Ltd., states that, due to the expansion of 
its furnace building and contracting activities, it has 
decided to segregate and operate the sales organisa- 
tion of its furnace building department as a separate 
subsidiary company under the title of Wellman Smith 
Owen (Furnaces), Ltd., Parnell House, Wilton Road, 
London, S.W.1. The following executives of the 
parent company have been appointed directors of 
this subsidiary by way of addition to the board under 
the chairmanship of Sir Peter G. Roberts, Bt. ; Mr. 


G. Talbot, Mr. C. D. Wattleworth, Mr. W. H. Day, . 


Mr. C. Brooks, 


D. A. Hume has been appointed a director of Robin- 
son and Kershaw, Ltd. 


Contracts 


Leste AND Co., Ltd., has been awarded the 
contract of approximately £500,000 for the new 
Royal College of Art building to be erected in 
Kensington Gore between the Royal Albert Hall! 
and Queen’s Gate. Consulting engineers are Clarke, 
Nicholls and Marcel. 

THe Power-Gas CORPORATION (AUSTRALASIA) 
Pry., Ltd. (a member of the Power-Gas Group), has 
received a contract from Sulphide Corporation Pty, 
Ltd., for the supply and erection of the charge hand- 
ling plant for a new smelter being erected at Cockle 
Creek, near Newcastle, N.S.W. The value of the 
order is about £A300,000. The new smelter will 
utilise the blast-furnace principle to produce zinc 
and lead metal simultaneously. 

HOLLOWAY BROTHERS (LONDON), Lid., has been 
awarded a contract valued at £320,000 by the 
Southern Project Group of the Central Electricity 
Generating Board for the main foundations for 
extensions to the Bankside “ B*’ Power Station at 
Southwark, London. These extensions will include 
new switch, boiler and turbine houses, work on 
which will commence in early 1961. The consulting 
engineers are Messrs. Mott, Hay and Anderson. 


GEORGE WIMPEY AND Co., Ltd., has been awarded 
a contract for a second carriageway on the Great 
North Road between Redhouse and Wentbridge 
in the West Riding. The improved length of 
road will have two 24ft carriageways, a 15ft central 
reservation widening to 30ft at road junctions, and 
two 12ft verges. The scheme, which has been 
prepared by the West Riding County Council, act- 
ing as the Minister of Transport’s agents, will link 
the Doncaster by-pass with the Wentbridge by-pass, 
and is one of 15 such schemes on the A.1 in the West 
Riding (see THE ENGinNeeR January 15 last, page 85). 
The county surveyor is Lt.-Col. S. M. Lovell. 


THE MArcont INTERNATIONAL MARINE Com- 
MUNICATION COMPANY, Lid., acting on behalf of 
Marconi’s Wireless Telegraph Company, Ltd., has 
negotiated an order for a television installation in 
the Orient liner “ Oriana ’’ which will enable tele- 
vision broadcast receivers to be used for reception 
of local transmissions in any part of the world. The 
installation, which has been designed and engin- 
eered by Marconi’s Wireless Telegraph Company, 
Ltd., will provide for the reception of television 
broadcasts on the 405-line, 625-line, and 525-line 
systems, programmes being as necessa 
for closed-circuit distribution to the ship’s receivers 
in a central television control room. The Marconi 
vidicon cameras used for this purpose will also 
distribute internal film programmes on local sequences 
while the ship is at sea, Some sixty receivers will be 
installed at first, but provision is made for increasing 
the number to nearly 400. 


Miscellanea 

Gas IN INpustry.—An_ exhibition illustrating 
“* Gas at Work in Industry ’ to be held at the Royal 
Horticultural Hall, Westminster, from March | to 
12, 1960, will be the second of its kind sponsored 
by Eastern, North Thames, South Eastern and 
Southern Area Gas Boards. The exhibition is 
designed to show how gas meets the demands of 
modern industry by the use of working plants, 
models, photographs, films, &c. 

DIAPHRAGM - VALVES.—-A_ series of diaphragm 
valves in sizes from 4in to 8in made by the Saunders 
Valve Company, ch Cwm 


facilitates speedy fixing to 
member. This new form of diaphragm can 
when handling all chemicals at room temperature 
and many chemicals at temperatures of up to 150 
deg. Cent. under vacuum conditions or pressures up 
to 100 Ib per square inch. 

LIGHTWEIGHT SaFETy Be_ts.—Demonstrations were 
given recently at the Shell i 
tion on the South Bank site in 
design of lightweight fabric 
for constructional and other 
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This tunnel near Kraal Station is to be 1 mile long 





Transvaal Railway Line Improvement 


BY OUR SOUTH AFRICAN CORRESPONDENT 


HE work begun on the Durban-Johannesburg 

main line in the Transvaal, stretching from 
Volksrust to Kaydale, a distance of 135 miles, 
in 1956, is now virtually complete. A new line 
has been built for this long stretch and large 
new sections between Standerton and Volksrust 
have already been opened to traffic. 

The new line runs close to the old line, but is 
on an easier gradient and cuts straight through 
hills and passes through koppies and over 
embanked valleys. Tunnels at Kraal, Balfour, 
Koppie Alicen and Palmford, to a length of 
11,700ft, are being built in connection with the 
straightening, and when all the tunnels are in 
use the overall length of the line will be reduced 
by 12 miles. 

All the bridges are designed to take double 
tracks, embankments are being built for a single 
line, while cuttings through rock are built to 
double line formation. The existing gradient 
is being improved from | in 70 compensated to 
1 in 80 compensated, while the minimum radius 
will be 40 chains. The classification of the new 
line will also be raised from a grade TA to a 
grade I, with a resultant increase in the maximum 
permissible speed from 55 to 65 m.p.h. ! 

Some of the earthworks, culverts, station 
buildings, all the bridges, as well as the tunnel, 
43 chains long, near Balfour, are being built 
under contract. The resident engineer in charge 
of the work is stationed at Standerton and 
controls a staff of 480 Europeans and 2350 
non-Europeans. By the end of August, a total 
of 5,300,009 cubic yards of earthworks had been 
completed, with 426,000 cubic yards during the 
best month, and 68,000 cubic yards of concrete 
had been cast, excluding tunnels. 


New STATION AT HEIDELBERG 


A particular feature of the new construction 
is the entirely new station, entailing approxi- 
mately 350,000 cubic yards of earthworks, 
being built at Heidelberg, while the line between 
Kaydale and Fortuna has been completely 
relocated to improve both standard and align- 
ment. This entails a tunnel of just under | mile 
long, cutting under the national road and the 
present line at Kraal Station. We illustrate 
the interior from the entrance of the north 
portal of the Kraal tunnel, showing the lining in 
the heading, and the ventilation, air and water 
pipes. The tunnel will shorten the distance 
between Kaydale and Fortuna by about 34 


miles. The tunnel is driven in very poor 
material, necessitating concrete lining as the 
work proceeds. To speed up the work, a vertical 
shaft has been sunk at the centre through the 
roof of this tunnel to track level, where it is 
approximately 136ft below the surface. By 
excavating in both directions away from the 
shaft and from both outer ends of the tunnel 
towards the shaft, work is carried out on four 
faces simultaneously. 

Both Elmtree and Teakworth stations are 
being relocated and the stations at other places 
are being remodelled in this section. Of par- 
ticular interest is the fact that considerable 
difficulty is being experienced on this section 
with pot clay. Special materials have had to be 
selected for the embankments, while in a number 
of cuttings the clay has had to be removed to a 
depth of 3ft below formation level and back- 
filled with good material, The sections from 
Standerton to Kaydale are relaid with 519ft 
long welded rails on concrete sleepers. The 
rails are Thermit welded into half-a-mile 
lengths and special spliced joints are inserted 
every half-mile to cope with the expansion and 
contraction of each section. These long welded 
rails will ensure a much smoother ride, and 
maintenance costs will be greatly reduced. 


New VAAL RIVER BRIDGE 


A reinforced concrete open spandrel arch 
bridge, consisting of six 60ft spans, is being 
built immediately south of Standerton across the 
Vaal River. It is illustrated above. The bridge 
deck, which has been designed to carry double 
tracks, is approximately 70ft above water level. 
The rail level on the new bridge will be 14ft 
higher than that on the old bridge. 


Automatic Lighthouse for 
Wilnerton 


THE Wilnerton lighthouse, the design of 
which is illustrated, is about to be put into 
commission and will be one of the most 
fully automatic beacons on the South African 
coast. Work was commenced in October, 
1958, on the 70ft reinforced concrete tower 
with a lantern having an internal diameter 
of 7ft lin and a main revolving optic of 250mm 
focal distance. The lighthouse will normally 
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across Vaal River under construction 


operate from the municipal electricity supply 
system, but in the event of a disruption in the 
service, an air-cooled diesel-alternator set will 
automatically provide the necessary current. 

No resident staff will be attached to this 
lighthouse and there will be a visible alarm 
system of three coloured lamps which will be 
mounted near the top of the tower, beaming in 
the direction of the signal station in Table Bay 
harbour to communicate the conditions at the 
lighthouse to the staff responsible for its opera- 
tion and maintenance. Three coloured lamps— 
red, green and white—will denote “ intruder 
and fire alarm,” “ non-urgent alarm,’ and 
“urgent alarm ’”’ respectively. 

The establishment of this navigational aid 





The Umhlanga Rocks lighthouse 


together with Robben Island and Greenpoint 
lighthouses will materially assist mariners in the 
approaches to Table Bay. 

Two similar installations are in operation on 
the Natal coast, at Cooper Light, and Umh- 
langa Rocks and have been functioning satis- 
factorily for five years. Thorn Bay (west coast), 
Yzervark Point (south-east coast), Cape Morgan 
(east coast) and Hangklip (between Hermanns 
and Gordon’s Bay) are under consideration. 
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CERN Proton Synchrotron 


No. I 


The 25 GeV proton synchrotron is the second particle 
accelerator to go into operation at the Meyrin, Geneva, 
centre of CERN, the European Organisation for Nuclear 
Research. ‘The first CERN accelerator, a 600 MeV 
synchro-cyclotron, was built in 1957. The proton synchro- 
tron, which is described below, was designed in 1954 and 
became operational last year. It is the first machine of its 
kind to use the alternating gradient principle with strong 
focusing and an enormous saving in the weight of magnet 


steel. 


It has already produced particles with an energy of 


28-3 GeV and beam intensities higher than expected. 


HE CERN 25 GeV (or 25,000 MeV) 

proton synchrotron which was formally 
inaugurated by Professor Nils Bohr on February 
5 is, for the time being at least, the most powerful 
particle accelerator in the world. This distinction 
is likely to be temporary, for a similar but 
slightly larger machine of 30 GeV maximum 
energy is being built at Brookhaven, U.S.A., 
and a 50 GeV is being built in Russia. In the 
meantime, however, the CERN proton syn- 
chrotron (CPS) accelerates protons to an 
energy about three times that of the next most 
powerful machine, the Synchrophasotron at 
Dubna, in the U.S.S.R. (see Table I). 


Proton Accelerators Completed or Under 
Construction 


TABLE J 


Mean | 
intensity, | Comple- 
particles | tion 
date 


Maximum 
energy, 
GeV per | 
second 


Accelerator 


| 

Brookhaven proton synchro-! 4 2-10" 
tron (Cosmotron) 

Saclay proton synchrotron : 10"* 
(Saturne) 

Princeton-Pennsylvania pro- 2-108 | 
ton synchrotron | 

2-10" 
104 


1960 
1954 
| 1961/62 

1960 

1957 
| 1962/63 
| 1962 


Berkeley proton synchrotron 
(Bevatron) 

Rutherford Laboratory pro- 
ton synchrotron (Nimrod) 

Russian A.G. proton syn- -2-10°* 
chrotron 

Russian proton synchrotron! 
(Synchrophasotron) | 

Australian proton synchro-| 
tron 

Argonne zero gradient pro-| 
ton synchrotron | 


12-5 


( 2 | 2a 1) 
CERN proton synchrotron] | nA . if 1959 
| 6-1 | 
Brookhaven A.G. proton! 30 3: 10°* | 1960 
synchrotron | | | 
Russian A.G. proton syn-| 50 avio** | 1961/62 
chrotron | 


sate ppilbcinin ainenthsinnte 


* Indicates target figures. 


The CPS will be a very powerful instrument 
for the systematic study of the properties of all 
known particles and of their mutual actions and 
behaviour in energy ranges up to and exceeding 
25 GeV. It may well open up the possibility of 
the discovery and investigation of new particles. 
An important characteristic is its high beam 
intensity which should enable high velocity 
mesons to be generated in quantity. Already the 


CPS has been operated at a beam intensity 
ten times higher than that originally planned. 

The history of the CPS is interesting. It 
may be recalled that in June, 1952, the interim 
council of CERN decided to begin an engineer- 
ing design study of a 10 GeV proton synchrotron 
which was envisaged as the main high energy 
particle accelerator for the European centre for 
nuclear physics research. In August, when a 
small design study group visited the “‘ Cosmo- 
tron’’ particle accelerator at Brookhaven and 
learnt of an interesting idea (known as the 
“alternating gradient principle’) for greatly 
reducing the cost of a machine such as that 


envisaged : alternatively, it gave promise of 
allowing a machine of much higher energy to be 
built for a given cost. This idea so impressed the 
study group that it was able to persuade the 
CERN engineering council to abandon the 
study of the 10 GeV machine and to start a 
theoretical study of the new principle in the 
belief that it might lead to the developmen, of a 
30 GeV machine for about the same cost as that 
of a 10 GeV machine based on the Berkeley 
““Cosmotron.”” Various technical aspects of the 
proposition were studied at a number of centres, 
including Harwell, Copenhagen, Paris, Heidel- 
berg, Freiburg and Bergen, and by October, 
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1953, the work had progressed sufficiently to 
enable a tentative design to be submitted to the 
CERN council. 

It was then decided to proceed with the design 
of a 25 GeV machine, and a site at Meyrin, 
near Geneva, was chosen. Development of the 
components of the machine went on in 1955, 
and the major contracts were placed in 1956. 
The next two years were taken up with the manu- 
facture of the components and their assembly 
and installation on site. Testing and commis- 
sioning of the machine (which by ‘then had 
— known locally as CPS) took place in 
1959, 

By the end of November protons were being 
accelerated to energies corresponding to 24 GeV, 
or 96 per cent of the design value. A few weeks 
later, by making use of pole face windings to 
modify the shape of the magnetic field at values 
above 12,000 gauss, it was found possible to 
increase the maximum energy to 28 GeV. 
Measurements that were made showed the 
intensity of the accelerated beam to be 10'° 


chamber of 14cm by 7cm elliptical cross section 
and 200m diameter. Sixteen accelerating cavities 
spaced round this ring raise the kinetic energy of 
the protons. At the same time the magnetic 
field produced by 100 magnet units embracing the 
vacuum chamber ring keeps the beam focused 
on an orbit of 200m diameter in the chamber. 
The magnetic field is increased rapidly to provide 
the required focusing effect, matching the 
increased kinetic energy of the protons with 
each circuit of the orbit. A system of pick-up 
electrodes and feed-back circuits contributes to 
accuracy of the focusing. 

Peak energy of the beam, nominally 25 GeV, 
corresponds to particle velocities of about 99-94 
per cent of the velocity of light. At this point 
the beam can be made to strike a target and the 
trajectories of particles resulting from the 
collision can be recorded on _ photographic 
emulsions. Alternatively, it is proposed to 
eject the beam from its circular orbit and to 
deflect it towards particle counters, bubble 
chambers or cloud chambers placed in one of the 





Interior of the ring building of the CERN (25 GeV) strong-focusing alternating-gradient proton synchrotron. Here 
the electromagnet is seen under construction; at the right is part of the 7 x 14-Scm vacuum chamber, 628m 
long, in which the protons are accelerated 


protons per pulse. Exceeding all expectations, 
there was no detectable loss of particles through- 
out the acceleration period, up to the maximum 


energy. 

The building and commissioning, of the CPS 
has progressed well ahead of schedule—a result 
which reflects great credit on the effectiveness of 
the collaboration between Mr. J. P. Adams 
(Director of the PS division), his staff recruited 
throughout Europe, and the contractors, number- 
ing several hundreds, from European and other 
countries. 


PRINCIPLE OF OPERATION 


Protons to be accelerated in the CPS 
originate from ionised atoms of hydrogen in an 
ion source and then enter a Cockcroft-Walton 
preliminary accelerator, where their kinetic 
energy is raised to 500 Ke¥V. Further accelera- 
tion then takes place in a. three-stage Alvarez 
linear accelerator which increases the kinetic 
energy to 50 MeV. Then the particles are 
injected tangentially into a ring-shaped vacuum 





two experimental halls adjoining the synchrotron 
itself. The subterranean ring-shaped accelerator 
building can be seen behind the experimental 
halls on the left of the upper illustration on 
page 277. 

Shielding against radiation is provided by 
barytes concrete and access to the machine is 
prevented while it is in operation, while control 
is exercised from remote operations rooms. 


PARTICLE INJECTION 


The protons to be accelerated are derived from 
an ion source consisting, essentially, of a ceramic 
pot in which hydrogen is ionised by a 140 Mc/s 
pulse of 30usec duration. The pressure needed 
in the discharge tube is 10-* Hg and in the 
accelerating region is 10-* Hg. These desiderata 
led to the choice of a channel of 3mm diameter 
and 15mm long. The extraction voltage is 
25kV applied for about 10usec and the output 
current is 50mA to 100mA. 

Protons from the ion source are first accelerated 
in a 600kV, 4mA Cockcroft-Walton generator 
consisting of a symmetrical cascade arrangement 





and driven by a 5kVA, 50 c/s transformer, with 
selenium rectifiers. Both the transformer and 
the cascade elements are enclosed in an oil-filled 
insulating cylinder 4m high. Twelve stainless 
steel discs alternating with thirteen porcelain 
rings constitute the accelerating column, which 
is 83cm long, the voltage gradient being 6k V/cm. 
A resistor-capacitor chain ensures that the 
voltage distribution is uniform under transient 
and steady state conditions. The whole 600kV 
generator set is shielded by being enclosed in a 
Faraday cage 10-5m by 8-5m by 6m high and 
made of aluminium sheet. 

Protons from the Cockcroft-Walton set are 
injected into the Alvarez type linear accelerator 
which is in the form of three cylindrical resonant 
cavities, each consisting of a copper liner and a 
series of drift tubes disposed along the accelerator 
axis. The three cavities are mounted in series 
in an evacuated envelope and are fed with r.f. 
power. To suit the value of the remanent field 
in the magnet and the r.f. accelerating programme, 
50 MeV was adopted as an economic value for 
the energy of the particles injected into the proton 
synchrotron. 

The three resonant cavities are 6m, 12m and 
12m long, giving output energies of 10 MeV, 
30 MeV and 50 MeV respectively. In the first 


Taste Ii—Main Particulars of CERN 25 Geb 
Proton Synchrotron 


Maximum kinetic energy at 12,000 gauss 24:3 GeV 
Maximum kinetic energy at 14,000 gauss 28:3 GeV 
Magnetic radius ro 70-079m 
Mean radius r 100m 
No. of magnet units VN - 100 
Length of magnet unit , 4:30m 
Length of normal straight sector 1-60m 
Length of long straight sector 3m 
No. of linear lenses ‘ ts 10 pairs 
No. of non-linear lenses . er 20 pairs 
Magnet and power supply : 
Magnetic field 
At injection 147 gauss 
For 24:3 GeV 12,000 gauss 
Maximum , 14,000 gauss 
Weight of one magnet unit. 38 tons 
Total weight of coils(aluminium)... 110 tons 
Total weight of iron aa 3400 tons 
tg time to 12 kgauss I second 


No. of cycles per minute (12 kgauss 
ration) ... 20 
Pea power to energise the magnet 34,600k W 


Siecalen energy , 10° joule 
Mean dissipated power , 1500k W 
Magnet gap at equilibrium orbit ... 10cm 
Tolerances : 
Alignment tolerances : 
Vertically 0-3mm r.m.s. 
Horizontally 0: 6mm r.m.s. 
Radio frequency : 
Energy gain per turn : .. S4keV 
Stable phase angle , 60 deg. 
No. of accelerating Cavities : ai 
Length of cavity 2:3m 


Harmonic number 


Frequency range 2-99-55 Mc/s 


Power per cavity .. . 6kW 

Injection : 
Injection energy ... 50+0-1 MeV 
Injection field 147 gauss 
Length of linear accelerator 30m 
R.F. power ; SMW at 202°5 


Mc/s during 200us 
Vacuum system : 
Vacuum chamber: 


Length EA ’ ae - «os G2Bem 
Section . 7x i4cm 


Wall thickness (stainless steel) .. 2mm 
Vacuum pumps : . ss. 4+67 Stations 
Pressure, better than 10-'mm Hg 


of the resonant cavity tanks there are forty-two 
drift tubes and their diameter decreases from 
140mm to 62mm. _ In the second and third tanks 
the drift tubes are of constant diameter. 

The r.f. supply is common to the three cavities 
and consists of a quartz crystal oscillator and 
amplifier, with one output stage for each cavity. 
The power ratings of the three cavities are, 
respectively, 1MW, 2MW and 2MW at 200 Mc/s, 
with a pulse duration of 200usec and a pulse 
repetition rate of 1 p.p.s. 

Focusing in the drift tubes is effected by 
alternating gradient magnetic quadrupole lenses 
in the second and third cavity systems. Originally 
grids were used for focusing in the first cavity 
(as in the linear accelerator at the Lawrence 
Radiation Laboratory, Berkeley) but they were 
later replaced by pulsed quadrupoles. 


( To be continued ) 
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Laying of 170kV Submarine Cable 
in Denmark 


In the course of constructing a 150/170kV grid, a 2km long submarine cable of the 
Mollerhoj flat design has been laid across Kolding Fjord between Jutland and 


Funen. 


The heavy cable, stated to have the highest voltage rating at present 


employed in submarine work, was laid by means of a floating drum. 


N December 5, 1959, the installation of a 

2km long Mollerhoj flat submarine cable 
designed for a maximum voltage of 170kV and a 
transmission capacity of 2ISMVA, was com- 
pleted in Denmark. This cable is to be put into 
service this month, when the construction of the 
adjoining 150/170kV grid section has also been 
completed. 

The cable is noteworthy partly by reason of its 
size—it weighs 48-2 kg per metre and has overall 
dimensions of 112mm by 180mm—and partly 
because it is the first three-core submarine cable 
in the world for such a high voltage. It forms 
part of the 150kV grid which is under construc- 
tion in Jutland and in Funen. In addition to 
about 10km of flat land cable for 170kV, this 
extension of the power system has made it 
necessary to lay the above-mentioned submarine 
cable under Kolding Fjord in order to connect 
the Skerbek power station and the South 
Jutland power station with each other. 

Cable.—The design and mode of operation of 
the flat cable have been described in detail 
elsewhere, so that only a brief résumé, with 
special reference to the design used in the 
Kolding Fiord, is given in this article. 

The cable is shown in Fig. 1. Three 310 





Fig. 1—Mollerhoj three-core flat submarine cable 


square millimetre screened circular copper 
conductors, each insulated with a 13mm thick 
paper wall, are laid together side by side in flat 
formation enclosed in a lead sheath. The lead 
sheath, which is 55mm by 153mm overall, is 
supported by a membrane reinforcement con- 
sisting of two layers of copper band applied 
circumferentially and two layers of corrugated 
bronze tape lashed with two copper wires to both 
flat surfaces of the cable. 

The cable is armoured with sixty 5-16mm 
galvanised steel wires. Anti-corrosion protection 
is provided between the membrane support and 
the submarine armour, and a jute protection is 
placed over the submarine armour. 

The dielectric consists of graded paper insula- 
tion fully impregnated with low-viscosity oil. 
An increase of the load in the cable and the 
temperature rise involved thereby will cause the 
oil to expand, such expansion being compensated 
by an outward deflection of the flat sides of the 
cable which work as beams under uniformly 
distributed loads. The corrugated bronze tapes 
fitted on the flat sides ensure that the deflection 
is elastic and at no-load the cable will resume 
its original shape. In this manner the cable is 
self-compensating, which means that there is 
no need for provision and maintenance of 
diaphragm expansion tanks. Moreover, no 
longitudinal flow of oil takes place in the cable; 


hence no significant pressure changes are pro- 
duced on short-circuits or sudden no-load 
conditions, and one can use an impregnating oil 
with a higher viscosity than in the conventional 
oil-filled cable. Such an oil makes it possible, 
when jointing successive lengths of cable, to 
seal the ends by simply freezing them next to 
the joints with carbon dioxide snow. This 
enables a thorough vacuum treatment and oil 
filling of the joints to be carried out. 

In spite of its three-core construction, the flat 
cable is very convenient due to its high flexibility 
about the long axis. 

Manufacture.—The cable for Kolding Fjord 
was manufactured in four lengths of about 
500m each, and the manufacture did not differ 
materially from that of the conventional oil-filled 
cable. After application of the submarine 
armour the four lengths of cable were transported 
to the harbour at Copenhagen and were there 
joined together by means of flexible junction 
boxes and wound on to the floating cable drum. 

Flexible Submarine Cable Junction Boxes.— 
The copper conductors were screwed and soldered 
together, using junction ferrules of the same 
diameter. as the conductors, and the insulation 
was applied in the usual 
way. The joint is con- 
tained in a flat corru- 
gated copper tube, which 
is plumbed to the cable 
sheaths. The plumbings 
are protected from crack- 
ing by short flat copper 
rods fitted lengthwise and 
lashed with copper wire. 
The corrugated copper 
tube as well as the ad- 
joining cable ends, are 
reinforced with heavy 
corrugated bronze tapes 
in order to prevent the 
flat sides of the copper 
tube causing membrane 
movement and at the 
same time to maintain the 
flexibility of the junction 
box (see Fig. 3). After 
the junction box has been 
provided with anti-cor- 
rosive protection, the 
armouring is re-estab- 
lished by letting the 
armouring wires from 
both cable ends overlap 
the box and binding the 
overlapping lengths with 
wire. 

The junction boxes are evacuated and filled 
with oil, the oil in the adjoining cable ends being 
subjected to freezing during the process. Joining 
the four lengths and winding the cable on the 
floating cable drum took about three weeks. 

Floating Cable Drum.—This device, shown in 
Fig. 2, was built by A/S The Northern Cable and 
Wire Works, Copenhagen, in 1954, and has so 
far been in operation at five cable layings in 
Danish waters—the latest being the Kolding 
Fjord crossing. 

The drum is 6m in diameter and 11m long, 
with a 10m long cylindrical section, and when 
fully loaded will hold about 300 tons of cable. 
By means of brakes, the discharging speed can 
be regulated, enabling the pull on the cable and 
the slack required by the water depth to be kept 
under full control during the laying operation. 

Cable-laying from a floating drum imparts a 
gentler treatment to the cable than does laying 
from coil on shipboard, because the cable will 
not be subjected to simultaneous torsional and 
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bending strains and because the bending dia- 
meter will at no time be less than the diameter 
of the floating drum. A further advantage of the 
floating drum is its small draught which enables 
it to be operated close to the coast even in shallow 
waters. 

However, laying by coiling has also been done 
with flat cables up to a length of 10km and in 
100m water depth, and this method, it is stated, 
has not presented any difficulties. 

Cable Route.—The greatest water depth in the 
case of the Kolding Fjord cable run was only 
about 14m, but an examination of the Fjord 
bottom revealed that at the southern end the 
cable would be laid on a layer of mud up to 10m 
thick, and in the middle of the run the cable 
would come to lie on an even thicker mud layer. 
It was feared that by sinking into the mud the 
cable might be suspended between two points 
and might even come to hang by the southern 
end box, which is located right at the water’s 
edge. It was therefore decided to leave a slack 
somewhat larger than normal practice requires. 
By laying the cable in four bights, each having a 
deflection of about 30m from the line of sight 
between the two shore points, it was possible to 
include a surplus length of 5 per cent. 

Laying. —The laying was accomplished by a 
close co-operation between the customer, the 
South Jutland power station, the contractor, 
the Danish firm Em. Z. Svitzer’s Salvage Com- 
pany, and the cable supplier, The Northern 
Cable and Wire Works. ; 

The Seuth Jutland power station had previously 
erected beacons on both shores to indicate the 
cable route and also provided the necessary 
means of communication and the manpower 
required to haul the cable ashore. The Northern 
Cable and Wire Works were responsible for the 
correct and proper treatment of the cable. 





Fig. 2—Floating drum for placing heavy section submarine cable. The drum can 
hold about 300 tons of cable, can work closely inshore, and its use avoids twisting 
the cable 


The floating drum carrying the cable was 
towed to the laying point by the salvage vessel 
“ Bien” (600 h.p.). On the same day the 
300-ton lighter “* Frigga’’’ arrived at the harbour 
of the Skerbek power station with winches, 
wire, ropes, empty oil barrels lashed together in 
pairs, and other equipment. During September 
19 the necessary preparations were made to start 
the laying the next morning : winches were put 
up, a wire rope was run out to the floating drum, 
and buoys were put down at several points 
between the shores to indicate the water depth. 
At 7 a.m. on the next day, the floating drum was 
towed as near as possible to the northern coast 
and stationed about 600m from the shore in the 
line of sight between the beacons. An hour later, 
the hauling ashore of the cable by means of a 
5-ton winch sited on the beach was commenced. 
A pair of oil barrels was placed under the cable 
for about every 5m of cable unwound from the 
floating drum, the end being carried by a pontoon. 
The cable passed over a pulley on the pontoon, 
which enabled the latter to be moved along the 
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Fig. 3—Flexible joint without anti-corrosion protection 

and wires. The corrugated copper tube and 

the adjoining cable ends are reinforced with heavy cor- 
rugated bronze tapes 


length of the cable afterwards in order to remove 
the oil barrels from the shore out to the floating 
drum. At! p.m., 600m of cable had been laid on 
the fjord bottom. Thereafter, in the period 
between | p.m. and 2.30 p.m., about Ikm of cable 
was laid direct from the floating drum, which was 
towed by a 300 h.p. motor-boat and held in 
place against the current by a 50 h.p. motor- 
boat. 

The floating drum was able to go as near as 
about 500m from the south coast. The remaining 
cable was laid on oil barrels parallel with the 
coast and was hauled ashore by means of two 
3-ton winches. The laying operation was com- 
pleted at 5 p.m. after the oil barrels had been 
removed. Mb 

Throughout the operation, communication was 
maintained between the shore winches, the 
fléating drum, the tug and the pontoon by 
portabie radio-telephone. Furthermore, a tele- 
phone connection was established during the 
landing operation on the north coast by means 
of a field cable between the floating drum and 
the landing winch. Accordingly, the braking 
of the floating drum, the placing of the barrels, 
and the pull by the winches were all controlled 
from the floating drum. 

The whole cable was examined by a diver the 
day after laying, who found that nowhere was 
it endangered by rocks, and no parts of it were 
freely suspended. The cable had already been 
buried in mud on part of the run where the 
bottom was softest. 

Conclusions.—The flat design of cable, it is 
stated, has acquired a reputation for being 
particularly well-suited for submarine lines on 
account of its self-compensating construction 
and because by placing the three conductors side 
by side it is possible to manufacture long lengths 
with high flexibility. So far it has been used for 
twenty-eight submarine cables, representing a 
total length of cable of about 65km. 

Although in the present case it was not 
necessary to lay the individually manufactured 
lengths separately and splice them at sea, this 
has been done in one case, viz., the laying of the 







































first of the 132kV flat cables under the Sound 
between Denmark and Sweden, in order to gain 
experience of joining at sea with a view to the 
possibility of later repairs. 

A short cable can often be laid with advantage 
by floating it across the channel on empty barrels 
and afterwards removing the barrels. Small and 
light cables may alternatively be laid from a 
drum mounted in a barge. 

Long, flat cables can also be laid from coil on 
shipboard. This method has been used, for 
instance, for two lines of 3 by 35 square milli- 
metres 33kV cables, one of which was 2km and 
the other 9km long. For large and heavy cables 


the use of the floating cable drum as described 
above in the case of the Kolding Fjord is to be 
preferred. 

Owing to the fact that the conditions which 
are connected with the laying of a submarine 
cable are often complicated, these cable lines are 
liable to attract attention at the expense of the 
land cables. The impression created by this, 
that the flat cable has been used chiefly for 
submarine purposes, is, however, incorrect. 
In the course of the last eighteen years, more 
than 420km of flat cable has been delivered, of 
which only about 16 per cent were for submarine 
lines, the rest being installed on land. 


Urban Roads in Cologne 


ihe rapid rate of construction of new roads 
in Western Germany has been commented 
upon quite recently in this journal on several 
occasions. Apart from its vastly greater scale, 
the German road programme differs from its 
British counterpart in the effort which is being 
made in the central districts of large towns. 
Practically all the major industrial centres have 
energetic programmes of road works in progress, 
so the facts given here about the new roads 
under construction or planned for the central 
areas of Cologne may be taken as typical. 

A focus to these schemes is given, in Cologne, 
by the Rhine crossings which attract consider- 
able traffic. The Cologne—Deutz bridge which 
was completed in 1950, gave a new highway 
crossing close to the famous railway bridge, 
which, it was thought, would be adequate for 
many years. This bridge is a slender steel 
structure of box construction in high tensile 
steel (see THE ENGINEER, March 17, 1950) and 
was an early example of the post-war trend in 
Germany towards siender and rather advanced 
design, in structural steel generally, and in 
bridges in particular. The German Federal 
Highway B.55 crossed the Rhine on this bridge. 
Cologne has a population of about 750,000, 
and for the sake of simplicity, the city can be 
very roughly pictured as centred on a cross of 
which the north-south arm is the Rhine, and 
the east-west arm is the old B.55 route crossing 
the Rhine on the Cologne-Deutz bridge. (It 
would be more accurate to point out that the 
city centre is to the west of the river, and the 


“centre of gravity —say, the cathedral—is in 
the north-west quadrant of this cross.) 

Since the completion of the Cologne—Deutz 
bridge, however, the traffic problem has become 
much more serious, and it is stated that traffic 
has increased six-fold in the narrow city streets 
in the past ten years. The ** population” of 
motor vehicles has increased by 62 per cent in 
ten years, and now 54,000 vehicles cross the 
Cologne—Deutz bridge daily, as compared with 
29,000 a few years ago. As a result a second 
road bridge—the Severin bridge—has been built 
across the Rhine to the south of the Cologne 
Deutz bridge. 

The Severin bridge has also been described in 
this journal (see THE ENGINEER, September 18, 
1959). It is as intriguing structurally as the 
Cologne-Deutz bridge, but its design is stolidly 
and teutonically ugly, an antithesis of the grace 
of the earlier bridge. These aspects of it need 
not concern us here, however, our principal 
interest being centred on the system of roads 
into which it is integrated. The B.55 route has 
been diverted at the eastern and western limits 
of the city, and follows a new path through 
Cologne to the south, such that it crosses the 
Rhine on the Severin bridge. 


APPROACHES TO SEVERIN BRIDGE 
Full motorway standards have not been 
achieved on this new route, but it is nevertheless 
characterised by a close approach to these 
standards, and by elaborate intersections with 
grade-separation and segregation of the various 











a a < 
ia " 
: \ 
J] | \ 


EE 


ON 








Se. 











~~. 








The diverted B.55 and its junctions at the eastern approach of Severin Bridge 
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traffic streams for a considerable part of its 
length. Thus the approaches to Severin bridge 
are quite complex, and are equally in strong 
contrast to the approaches at the Cologne-Deutz 
bridge, where in 1950 it was considered sufficient 
to rely on simple arrangements with traffic lights. 

The sketch reproduced opposite shows the 
layout of the B.55 as it leaves the Severin bridge 
on the eastern bank of the Rhine (i.e. in the 
suburb of Deutz). The arrangement is not as 
complex as that at Mannheim, illustrated in our 
issue of January 1, but the same general approach, 
which aims at not limiting the capacity of the 
bridge to that of inadequate access roads, is 
apparent. Complete segregation from existing 
streets and no crossing of traffic lanes by pedes- 
trians or cyclists has been achieved. Quite 
elaborate loop roads communicate with the city, 
even though the area was densely developed. 
The actual road structures are of prestressed 
concrete and are slender and attractive in appear- 
ance. This new section of B.55 joins the old 
route at the Deutz—Kalker Strasse on the right 
of the sketch. The new route was carefully 
selected to route traffic away from the Cologne- 
Deutz town centre. Oddly enough there are 
pedestrian crossings on the new B.55 carriage- 
ways at its junction with Giessener Strasse, 
which would appear to be rather hazardous. 
But this section is still under construction, and 
the arrangement at this junction may well be 
temporary. 

Our second sketch shows the B.55 and its 
junctions as it joins the Severin bridge on the 
west bank of the Rhine, in the heart of Cologne. 
The junction with the Nord-Sud Strasse is the 
first stage in turning the latter road into a main 
road passing in the north-south direction, right 
through the city centre, with multi-level inter- 
sections. 

From this junction, the new section of the 
B.55 on the western bank extends west and then 
north-west, for a distance of about 3km, waere 
it joins its original route on the Aachener 
Strasse. This length of road has junctions on 
the level, and it thus has a timed system of 
traffic light controls—a “* green wave’ system 
as it is called—which enables vehicles to travel 
along the whole length of the road at the control 
speed (generally 50km per hour) without having 
to stop. The road has three traffic lanes in 
each direction. 


INNERE KANALSTRASSE 


A second express road projected in Cologne 
is the Innere Kanalstrasse which forms a quarter- 
circle around the north-western part of the 
central area, and then will continue down the 
west bank of the Rhine towards the city centre. 
It will distribute traffic from the north to various 
parts of the centre of Cologne and its suburbs, 
and it will be possible to reach any point in the 
central area in three or four minutes from this 
road. Intersections will have waiting bays for 
traffic turning left, and traffic signals will operate 
on the “green wave” co-ordinated control 
system so that vehicles will travel the whole 
stretch of road with no delays. A later featuie 
of this new road will be the North Bridge (Nord- 





briicke), which will constitute a link between 
the western ring road and the express roads 
in the eastern parts of the city. 

The north quadrant of the Inner Kanalstrasse 
has already been completed and has dual 
carriageways over a length of 4:8km. The 
Carriageways are each 8-5m wide, separated by 
a 3m wide central reservation. There are cycle 
tracks and footways on each side. Construction 
of the carriageways is 
with a sub-base of rubble 
hardcore 30cm _ thick, 
placed on the compacted 
subgrade, a 25cm layer 
of blast-furnace hard- 
core, and a levelling 
course of tarmacadam. 
A 6cem thick bituminous 
surfacing is provided. 


PARKING GARAGES 


In the central area of 
Cologne there are now 
six completed parking 
garages, with a total 
capacity of 1775 vehicles. 
Two new parking 
garages, which will ac- 
commodate another 1000 
vehicles, are under 
construction. These 
garages are designed so 
that further garages can 
be built on top of them 
when the number of 
vehicles in the city in- 
creases. Public parking 
space for 2034 vehicles 
is also available in the 
central area and it is 
planned to provide a 
considerable amount of 
additional parking 
space. Cologne thus 
occupies a leading posi- 
tion among the major 
German cities as regards 
parking facilities. 

The parking garages 
in Cologne are provided 
with ramped access ways 
in preference to lifts ; 
during rush hours, the latter require additional 
parking space for cars arriving and departing 
and it is considered that such extra space is not 
available. The cost of these parking garages 
varied from DM.3000 to DM.7000 per unit 
parking space. The Municipality of Cologne 
has not shared in the cost, but has assisted with 
advice and in the acquisition of land. 


Automatic Welding Installation 


During the last few years, great strides have 
been made with the fabrication of machine parts, 
in particular large items, by the introduction of 
heavy bending presses and advanced welding 
techniques, including automatic welding. 
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Etablissements Neyrpic, of Grenoble, recently 
designed and built a machine for the welding of 
hydraulic turbines, a field which makes great 
demands both as regards accuracy of dimensions 
and reliability of the product. Our illustration 


shows the manipulator of this machine which 
can handle workpieces of up to 30 tonnes. 
These are mounted on a cast steel turntable of 
13 tonnes weight which can be inclined and 


Welding manipulator for workpieces, especially turbine components, of up to 
30 tonnes weight. The manipulator works in conjunction with an automatic arc 


welding head 


rotated by mechanical and hydraulic operation, 
In this way, the workpiece is presented correctly 
to the electric arc welding head which is mounted 
on a travelling arm. Welding currents of up to 
1500A can be employed. 

The machine is operated by means of about 
a dozen push-buttons by a single operator. 


Low-Filtration X-Ray Tube 


A low-filtration X-ray tube suitable for 
use with the “‘ MG 150” unit has been developed 
by C. H. F. Miller, Hamburg (sole U.K. agent : 
Research and Control Instruments, Ltd., Instru- 
ment House, 207, King’s Cross Road, London, 
W.C.1). The tube, rated at 150kV, has a dual 
focus and shield, with a beryllium window. It 
is intended to meet the needs of the plastics, 
rubber and light alloys industries, where a very 
low-filtration tube is required if the best results 
are to be obtained. Another application is the 
irradiation of biological specimens where the 
high specific X-ray output is of importance. 
It is claimed that up to 135,000 roentgens 
can be obtained and that, at present, this 
is the only 150kV tube with a filtration of 
3mm of beryllium. The tube foci are 0-7mm 
and 2-5mm, for which the maximum loading on 
“MG 150” unit is, respectively, 600W and 
1800W. The emergent beam forms an angle of 
40 deg. A supply of cooling water is required 
at a minimum rate of 4 litres per minute. 

So as to facilitate the irradiation of biological 
samples with a high irradiation intensity, the 
distance between X-ray port and focal spot has 
béen kept as short as possible. A minimum 
distance of 70mm can be obtained between foca! 
spot and sample (lower edge of mechanical 
snap lock). By removing four screws and taking 
off the snap lock and baseplate, the focal spot 
can be brought to a minimum distance of 33mm 
from the sample (lower edge of the housing head). 
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Potential Power Sources 


Much discussion in the United States 
to-day concerns the various efforts to 
generate power in unconventional ways. 
Some methods seek to tap entirely new, or 
at least different, sources. In this category 
are solar batteries, wells to bring geothermal 
steam out of the ground, and systems to 
harness the power of the tides. Secondly, 
there are new devices for converting heat 
to electricity—among them dynamic heat 
engines, thermionic and thermoelectric con- 
verters, and magneto-hydrodynamic gener- 
ators. In a third class are the attempts, 
like those of N.S.U. and Curtiss-Wright, to 
develop a more efficient internal combustion 
engine. Finally, there are the fuel cells, 
which seek to produce power continuously 
through electro-chemistry. Interest in new 
methods of generating power has been 
stimulated in part by fears that supplies of 
petroleum and natural gas soon may be 
exhausted. The demand for power is 
expected to double by 1975, while the proven 
reserves of these fuels, from which 70 per 
cent of U.S. electricity now is generated, 
are said to be sufficient for only thirteen 
years in the case of oil and twenty-three years 
in the case of natural gas at present rates of 
consumption. Progress in lowering the cost 
of atomic energy to permit it to compete 
with fossil fuels has been disappointingly 
slow. Hence, some industrialists have con- 
cluded that the next few years will witness an 
overwhelming demand for solar batteries, 
fuel celis and other such “* gadgets.” How- 
ever, in the immediate future, a far more 
significant factor in speeding the develop- 
ment of unconventional power sources wiil 
be the missile programme. Rockets, par- 
ticularly those designed for exploration of 
outer space, require long-lasting, light- 
weight, high-output electric generating devices 
to power their electronic gear. For this 
reason, the U.S. Army is sponsoring research 
and development of fuel cells, and the U.S. 
Navy is supporting work on thermoelectric 
converters. 

The simplest of all these systems—geo- 
thermal! steam—also has the most immediate 
commercial possibilities. It is present in 
sufficient quantities to provide all the power 
mankind could use in thousands of years. 
Unfortunately, however, in most places the 
earth’s crust is about 20 miles thick, and the 
steam therefore is generally inaccessible. It 
rises to the surface only through faults cr 
cracks in the crust, to manifest itself as hot 
springs, geysers or volcanoes. By drilling 
wells along the fault lines, as has been done 
in Italy and New Zealand and perhaps 
elsewhere, one has been able to accelerate 
the flow of steam and obtain useful energy. 
An attempt was made in the early ‘twenties 
to utilise the geothermal steam rising through 
a fault at a place called The Geysers, about 
40 miles north of San Francisco. Six wells 
were drilled, of which four produced steam 
in usable quantities. Since the utility com- 


panies were not interested, the steam has 
been blowing off ever since. 


In the past 





three years, however, the Magma Power 
Company has brought in five additional 
wells, and the Pacific Gas and Electric 
Company has agreed to spend 2,000,000 
dollars on a 12-SMW ‘generating pliant, to 
be completed next April. 

In the realm of solar energy, many 
American companies have come up with 
commercial products designed to make use 
of this power. On the market are solar- 
activated watches and clocks, wireless sets, 
hearing aids, movie cameras and cigarette 
lighters. In Southern states, several firms 
are doing a brisk business in equipment for 
solar house heating, and others are making 
outdoor solar coolers. The most spectacular 
application of the sun’s energy so far is in 
the 81-5 Ib ** paddle-wheel ” ** Explorer VI” 
satellite, in which solar cells generate power 
for transmitters to send information on 
cosmic radiation back to earth. The direct 
conversion of sunshine to electricity in solar 
batteries is accomplished by photovoltaic 
cells of silicon crystals, which are so expen- 
sive that they bring the cost of power thus 
generated to about 400 dollars per watt. 
Some hope is seen of reducing this cost through 
the use of gallium arsenide cells although, to 
date, the latter have proved only 5 per cent 
efficient in laboratory experiments, com- 
pared with up to 14 per cent efficiency with 
silicon. The most recent development in 
the field of solar energy is the ferro-electric 
converter. This uses a ceramic substance 
such as barium titanate sandwiched between 
charged metal plates. When the ceramic 
material is heated, by the sun’s rays or any 
other source, it transfers electrical energy 
to the plates. Advantages of the system 
are that it can produce as much as 1000V, 
from a converter element the size of a six- 
pence, and that it can be arranged to produce 
alternating current. 

New systems for converting heat into 
electricity are the subject of extensive 
research by a number of industrial firms, 
and some of these projects eventually may 
bring economical nuclear power a _ step 
nearer to reality. They seek to replace the 
steam turbo-generator, in which conversion 
efficiencies still are less than 40 per cent. 
In theory, at least, some of the new systems 
are capable of much higher efficiencies. One 
idea is to take advantage of the principle of 
thermionic emission. Only a few weeks ago, 
R.C.A. and the Thiokol Chemical Company 
announced the development of a thermionic 
power unit for rockets and jet aircraft which 
utilises heat from the exhaust. The com- 
panies believe it will. produce 250W per 
square centimetre with an efficiency of 
35 per cent. Of at least equal promise are 
thermoelectric generators utilising the See- 
beck effect. The Minnesota Mining and 
Manufacturing Company has designed the 
“Snap IIL” generator which converts the 
natural heat of isotopes into electric power 
for space vehicles and generates 5-3W 
with an efficiency of 5-5 per cent. Westing- 
house Electric recently completed a 100W 
thermoelectric generator for the U.S. Air 
Force, to be used on the ground as an 


auxiliary power source. Weighing only 40 Ib, 
it Operates on a gas flame at a temperature 
of 850 deg. Fah. Still another possibility 
for converting heat to electricity is through 
magneto-hydrodynamics (MHD). This 
method involves plasmas, or gases which 
have been heated to above 5000 deg. Fah. 
At such temperatures gases give off electrical 
energy when passed through a magnetic 
field. Thus they can be substituted for the 
armature in an ordinary generator. General 
Eiectric and the Avco Corporation both have 
built experimental MHD generators and 
report that efficiencies up to 65 per cent are 
possible. In conjunction with ten utility 
companies, Avco has set up a research 
programme which should result in a large- 
scale operating MHD power plant in ten to 
twenty years. 

The greatest excitement of all has been 
sparked by the fuel cell. The basic principle 
on which fuel cells work is neither new nor 
very complicated. It is simply electrolysis 
in reverse. Instead of using electricity to 
break down water into its components, 
hydrogen and oxygen, one can feed the 
latter two gases into a cell continuously to 
produce water and electricity. Dr. F. T. 
Bacon designed a “hydrox” cell which 
achieves higher output by forcing the gases 
through the electrolyte under pressure and 
at temperatures of 400 deg. to 500 deg. Fah. 
Under licence from the British Government, 
the Leesona Corporation is now building 
Bacon cells for testing by the U.S. Army. 
Dr. Karl Fordesch of Union Carbide believes 
that, with liquid hydrogen soon to become 
available in commercial quantities at 1-50 
dollars per pound, the Bacon cell will be 
competitive with diesel engines for loco- 
motives. For space applications, General 
Electric has developed a saucer-sized ** hy- 
drox ” cell in which a permeable membrane 
replaces the electrolyte. It can be used in 
conjunction with the photovoltaic solar 
battery for storage purposes. When the 
sun is shining on the satellite, some power 
from the solar batteries is fed to the cell, 
for reducing water to hydrogen and oxygen ; 
when the vehicle is in shadow, the cell 
converts the gas to water again and gives 
off electricity. 

Probably the most promising approach 
to cheap power from fuel cells is the Carbox 
system, pioneered by H. H. Chambers of 
the Sondes Place Research Institute in 
Dorking. Carbox cells may operate on 
methane, propane, petrol or even kerosene. 
Again, the Leesona Corporation claims to 
have stolen a march on other American 
firms through a tentative licensing agree- 
ment, but several other American concerns 
are working on similar cells. Allis-Chalmers, 
in fact, recently unveiled an experimental 
tractor powered by 1008 fuel cells, using 
propane mixed with other unnamed gases 
and oxygen. Although the Allis-Chalmers 
cells have a low power-to-weight ratio, they 
operate at room temperature, whereas the 
Chambers cells, using molten salt as an 
electrolyte, require a considerable amount 
of thermal energy. 
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Stepwise Compaction Process for 
Ceramic and Metallic Powders 


fhe Materials Engineering Department of 

the Westinghouse Electric Corporation, 
East Pittsburgh, Pennsylvania, has developed 
an interesting process which, for the first time, 
makes it possible to construct large ceramic and 
metallic objects from tungsten, molybdenum and 
other high-strength, high-temperature materials. 
Until the discovery of the new Westinghouse 
process, attempts to prepare large bars, strips or 
sheets from powders were expensive, cumber- 
some and technically difficult to achieve. For 
this reason, only those small objects which can be 
pressed directly into their final exact shape have 
been made commercially from powders. 

In the Westinghouse continuous compaction 
process, loose powder is placed in a trough and 
is then pressed with a punch, as illustrated. 
By a succession of pressing operations, a con- 
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Fig. 1—Diagram of Westinghouse stepwise powder 
compaction process 


tinuous bar or strip is produced. As shown in 
the accompanying diagram, powder under the 
sloping part of the punch is pressed with an 
infinite number of pressure values from zero to 
the maximum pressure under the horizontal 
surface. The punch is raised and the powder is 
moved forward. Vertical punch travel is 
arbitrary except that the punch should clear the 
loose powder on the next stroke. If the powder 
advance is not too great, some fully compacted 
powder still remains under the finishing area. 
Because it cannot be compacted any more, it 
shows no density discrepancies or surface marks. 
Powder under the sloping portion of the punch 
receives another increment of compaction during 
the next pressure stroke. By repetition of this 
cycle, loose powder is pressed into a continuous 
bar. The bar then can be sintered and further 
processed. 

Experiments indicate that the punch slope can 
vary with little effect on the compaction process. 
Low angles reduce process speed and efficiency, 
but might be desirable for pressing a small powder 
fill; high angles displace the powder laterally, 
resulting in bar thickness variation. A proper 
balance must be established, depending upon the 
end requirement. Many cross-sectional shapes 
and sizes can be produced with the process. 
Only lin and 2in channels have been produced 


so far, but there is no reason why wider bars 
cannot be pressed. The required capacity of the 
press, other conditions being equal, increases 
with the strip width. Thickness is not severely 
limited, although a practical limit will probably 
be encountered for any given press. Altnougn 
bar thicknesses up to lin have been produced 
with no difficulty, thicker pressings have not 
been attempted. The lower limit of thickness 
has not been established, but materials prob- 
ably can be compacted into strip of five to ten 
taousandths of an inch. 

The amount of advance per stroke can vary 
over a wide range. If it is too short, the operation 
will be inefficient, and if too long, a smooth 
bar cannot be obtained. The length of the 
punch finishing area is a design factor that can 
vary. It should be somewhat longer than the 
minimum advance per stroke, but it can be 
increased with no appreciable effect, except that a 
greater force is required for the initial pressing 
stroke. 

Other powder metallurgy processes can either 
produce a thick bar with timited length, or long 
strips of small cross section. With the new 
process, the thickness of the bar is variable 
within wide limits. Thus, powder metallurgy 
techniques can now be used to advantage in 
many new applications. Multiple pressing action 
also can be envisioned, at least from the top 
pressing surface. Bars produced with this 
method are constant in cross section if the 
powder fill is maintained. Another important 
advantage is the consistency of the density that 
can be achieved over the length of the bar. The 
good quality of the surfaces, edges and corners 
is another advantage. An iron-clad copper bar 
has been produced with this process. One end 
of the bar is solid iron ; the copper centre starts 
midway and continues to the other end. This 
suggests many other interesting variations. An 


Fig. 2—Punch and die trough installed on press for stepwise compaction of 
oreground 


powders, with resulting bar in f 


automatic set-up can be made, capable of pro- 
ducing bars of unlimited length that can be fed 
directly into a sintering furnace and then to 
further processing steps, such as rerolling. For 
experimental purposes, however, a simpler set-up 
was used to produce bars of limited length. 

Bars have been made from various commercial 
iron powders, including electrolytic iron, “ RZ ”’ 
iron, and Swedish sponge iron. In addition to 
pure metal powders, a variety of alloys have been 
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pressed from elemental powder mixes. They 
inciude iron-nickel magnetic alloys, iron-silicon 
alloys and Kovar ailoy (an iron-nickel-cobalt 
giass-sealing alloy). Titanium sponge, sponge- 
iron meiting stock, columbium roundels, and 
tungsten and moiybdenum powders have been 
made into electrodes for further melting. This 
compaction process might be used to fabricate 
large sizes of refractory metal sheet, strip or bar, 
such as tungsten, molybdenum and tantalum. 
The continuous fabrication of tungsten powder 
into filaments is also a possibility. 

Precise composition can be maintained in the 
fabrication of sheet and strip alloys. Also, 
alloys too brittle for conventional methods of 
working can easily be worked after the continuous 
compaction process. The process can also make 
possible the low-cost fabrication of powder 
sponge and highly reactive metals and alloys. 
Tne metals can then be processed by sintering 
and working, or by vacuum-arc meiting. This 
tecnnique would enable high-purity, low-cost 
raw materials to be used, and would avoid 
problems such as excessive segregation. The 
single-step preparation of composite or clad bars, 
sheet and strip of different metals should also be 
possible, including thermal bimetals and bearing 
bimetals. When lower cost powder materials 
become available, this continuous compaction 
process may facilitate an economical large- 
scale production of common metals and alloys 
directly from powders. 


Zone Melting of Boron 


THE discovery at the Bell Telephone Labora- 
tories of a method for pressing rods of com- 
mercially available powdered boron has led, in 
turn, to the successful floating zone melting of 
that extremely high-melting element. The 
technique will provide larger crystals for basic 
research studies of this semiconductor than 
have been available before. 

Because of its physicai properties, boron does 
not lend itself to floating zone melting, since it 
is not possible to form the powder into a suit- 
able shape by pressure alone. The pressed 
forms are so friable that they crumble as soon 
as any attempt is made 
to remove them from 
the forming dies. In 
one version of the new 
technique, boron pow- 
der, — 20 to 100 mesh in 
size, is placed in boil- 
ing boric acid solution, 
and the mixture is boil- 
ed to dryness. This 
coats the boron granules 
with boric acid, and 
the powder can then . 
be pressed into forms 
which can be handled 
without breaking. The 
formed bars, or com- 
pacts, are heated in two 
stages under vacuum for 
one hour, at tempera- 
tures of 300 deg. to 600 
deg. Cent. to decompose 
the boric acid into 
boron oxide. This com- 
pound forms a liquid 
coating on the boron 
particles. When the 
compact is cooled, this 
liquid hardens, and 
bonds the powder into 
a strong bar. 

The bar of boron 
powder is mounted 
vertically for floating 
zone melting, and a high 
frequency induction coil is used to melt a narrow 
band or zone of the material. The molten 
zone is moved down the rod by raising the bar 
through the coil, while the melted boron freezes 
or crystallises above the coil. During this 
operation, the boron oxide binder sublimes before 


‘the melting point of boron, about 2000 deg. 


Cent., is reached. Crystals as large as 0-lin 
were obtained, many of which were twinned. 
The apparatus used in the floating zone 
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Rod of boron powder undergoing floating zone 
melting 


refining is similar to that used in the 'treatment 
of other materials, except that the rod of boron 
is enclosed within two concentric transparent 
quartz tubes. The inner tube is slotted ; when 
the subliming boron oxide coats the tubes 
enough to restrict vision, the slotted tube is 
rotated to give a clear field again. This modifi- 
cation to the equipment has previously been 
used in the floating zone melting of gallium 
arsenide at the Bell Laboratories. Preparatory 
to mounting the compact, the corners of the 
square bar are ground off, to minimise the 
““ cage ’’ effect, in which the corners do not melt. 
Also, in order to lower the resistivity of the 
boron, to allow it to be heated and melted by 
high-frequency induction, the top end of the 
bar is mounted in a graphite cup, which can be 
readily heated by such means. 


Transfer Machine for Power Steering 
Pump Housings 


TRANSFER machines are commonly thought 
of as performing only related operations. 
An “ Economatic”’ transfer machine, designed 
and built. with standard components by the 
Buhr Machine Tool Company, of Ann Arbor, 
Michigan, demonstrates, however, that many 
operations can be combined éffectively. In- 
stalled at the Saginaw Steering Gear Division of 
the General Motors Corporation, Saginaw, 
Michigan, this seventy-six-station closed-loop 
pallet transfer machine (Fig. 1) includes drilling, 
reaming, tapping, recessing, face milling, wire 
brushing, surface generation, precision boring 
and assembly among its 220 operations. In 
addition, each power-steering pump housing is 
automatically gauged and marked so that it 
can be selectively assembled with mating com- 
ponents. 

In this installation, two hydraulic pump 
housings are manually loaded and then auto- 
matically located and clamped in each fixture- 
paliet. The parts are finished at the rate of 
300 per hour at 100 per cent efficiency. Fig. 2 
is a front view of the pallet fixture, with two 
housings clamped in position, showing the 





spherically mounted “ crows-feet’’ and _ the 
pivoted clamp that permit full equalisation of 
clamping forces. The lubricant injector, slightly 
below centre, is automatically coupled to the 
lubricant supply after each circuit of the machine. 
Steps under each workpiece align the hand 
gauges employed. Various surfaces are milled 
and some holes are drilled, reamed, spot-faced, 
counterbored, chamfered and tapped. Near the 
end of the first 117ft long leg of the machine, a 
babbitt bushing is correctly oriented with respect 
to the pump-shaft hole and is then pressed home. 
The inside diameter of these bushings are 
precision-bored after assembly. At one station 
an air gauge scans the precision-bored pump- 
plunger hole for size and roundness. The 
classifier then automatically sprays the pump 
housing with a small spot of paint of the appro- 
priate colour to indicate the relation of the 
gauge reading to the specified tolerance range. 
At light-machining stations, the workpieces are 
flooded with soluble oil coolant to remove 
chips. After the last machining station, the parts 
are run through an air-blow booth to remove 
the chips remaining in deep holes and on the 
fixture. Just before the pallet fixtures are 
indexed to the unload station, the fixture clamp 
is automatically backed off and rotated 90 deg. 
so that the operator can easily unload the parts. 
Transfer machines of this type are versatile 
because different operations can be combined 
in them and because they can be re-arranged to 
profit from experience gained during production. 
During try-out of this machine, for example, it 
was found that the critical pump-body face was 
produced to the close print tolerances for flat- 
ness by the single-point surface-generating tool. 
There was no need for the subsequent burnish- 
ing operation originally included in the process. 
The burnishing operation has been dropped and, 
after shifting units and operations at two other 
stations, it has been possible to add a new opera- 
tion that was to have been done as a secondary 





Fig. 2—Front view of pallet fixture with two pump 
housings clamped in position 


flexibility for workpiece material changes in the 
future. The precision-boring operations require 
almost twice as much time as any other machin- 
ing operation on this twenty-four-second cycle 
machine. Rather than double the cycle time, 
pallets are accumulated and then indexed two at 
a time through the two _ precision - boring 
stations. 

Automatic in-process checking is done at 
various stations by twelve probes, to make 
certain that all holes have been drilled, and by 
thirteen drill checks to monitor the condition 
of other drills. In addition to automatic classi- 
fication, roving inspectors occasionally check 
partially finished workpieces when the pallet 





Fig. 1—Seventy-six-station ‘‘ Economatic ”’ 


operation. The added operation involves “ ball- 
ising ’’ a hole to size and to required surface 
finish. 

Another example of process freedom in this 
installation is found at the face milling station. 
The face mill is hydraulically fed into the pump 
housing and mills on an upward feed stroke of 
the cutter. Change gears have been included in 
these heads so that the right feed and cutting 
speed may be selected for optimum cutter life. 
The ability to vary the spindle speed provides 


closed-loop pallet transfer machine for the production of 
power-steering pump housings 


fixtures are in idle stations. With dial-indicator 
gauges, they can check the housing from both 
sides of the line. Gauge locating steps and 
buttons are included in the pallet fixture to 
reduce the time required for these inspections. 
As a safety measure, however, the inspector 
actuates a selector switch at the station to 
prevent the operator from indexing the transfer 
mechanism. When the inspector has checked 
the workpiece, he shifts the selector switch so 
that the machine can again cycle. 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 
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RAILWAY SIGNALLING 


826,553. November 3, 1955.—A.C. TRACK CIRCUITS 
FOR RAILWAY SIGNALLING, Westinghouse Brake 
and Signal Company, Ltd., Harry Duckitt and 
Peter Tillotson, all of 82, York Way, King’s 
Cross, London, N.1. 

Where a.c. traction is employed, it has been pro- 
posed to choose for the track circuits a signalling 
current of a different frequency from that of the 
traction current and to provide filter circuits tuned 
to pass only current of the chosen frequency, which 
is rectified and supplied to a d.c. track relay. It has 
been found, however, that under certain fault condi- 
tions the voltage of traction current frequency which 
appears across the track rails at the relay end of the 
track section rises to a value at which the filter circuit 
passes sufficient current of that frequency to sustain 
energisation of the track relay when a vehicle enters 
the track section. According to this invention, 
faulty energisation is prevented by the use of a 
saturable transformer, one method of application 
being shown in the drawing. Each track circuit 
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comprises a source of signalling current A which is 
connected through a saturable transformer B and 
feed resistor C to the rails at one end of the track 
section. The frequency of the traction current may 
be 50 c/s and the frequency of the signalling cur- 
rent may be 75c/s. The track circuit also includes a 
d.c. track relay D for each track section, connected to 
the rails by means comprising a saturable transformer 
E with a secondary winding F connected to a filter cir- 
cuit G adjusted to resonate at the signalling current 
frequency. In operation, the filter circuit passes cur- 
rent of the signalling frequency with little or no attenu- 
ation but presents a high attenuation to the traction 
current. The inductance associated with the filter 
circuit has a centre-tapped secondary winding G con- 
nected through a full-wave rectifying circuit compris- 
ing rectifiers H, J to the track relay D. Normally the 
filter circuit passes enough current of the signalling 
frequency to energise the relay, but the saturable 
transformer is designed so as to me saturated 
with the lowest voltage of traction current frequency 
compatible with normal operation of the track 
circuit at signalling current frequency. The speci- 
fication also describes an alternative two-stage filter 
circuit and applications of the invention to coded 
track circuits.—January 13, 1960. 


POWER TRANSMISSION 


826,513. February 21, 1958.—GLANDLEss SHAFT 
Drive TRANSMISSION SysTEMS, United Kingdom 
Atomic Energy Authority, London. (/nventor : 
George Oliver Jackson.) 

This invention relates to devices allowing rotary 
motion to be transmitted through the wall of a 
closed vessel without the use of a gland. The gland- 
less shaft drive comprises a casing having inside it the 
gear wheel A free to rotate about a fixed axis, and a 
second gear wheel B having its axis free to move in 
a circular path whilst being restricted from rotating 
relative to the casing. The wheel B meshes internally 
with the wheel A and is sealed in a flexible bellows 
C so that with the bellows it forms a complete seal. 
The wheel B is mounted on a crank part of a driving 
shaft and has four equally spaced recesses D. Four 
pegs extending into the recesses are located in the 
casing and are arranged so that each one is in contact 
with the wall of its recess for all positions of the 
gear wheel B. Thus, with the crank in its highest 


position, as shown in the drawing, the pegs are in 
contact with the lowest portions of the walls of the 
recesses. recesses are larger in diameter than 
the pegs by an amount equal to twice. the throw of 
the crank. The casing is mounted in an access hole 
in a vessel wall E by a sealing flange. The casing has 
an end plate F with a flange to which is sealed the 
other end of the bellows C. The end plate also has 
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a tubular bearing support G in which the shaft is 
located by a ball race and a roller race. The gear 
wheel A is located in the casing by a ball race 
and a roller race, and it has a recess H into 
which can be coupled a driven member. In opera- 
tion drive is transmitted to the crank through the 
drive shaft coupling plate J. As the crank rotates, 
the gear wheel B moves round the inside of the 
annulus. Since the pegs are in contact with the 
walls of the recesses in all positions of the wheel B 
the wheel is restricted from rotating relative to the 
casing and hence the drive is transmitted to the 
gear wheel A. The bellows is stressed only by 
reason of its deflection as the wheel B moves, the 
torque between the shaft and the wheel A being 
taken completely at the teeth. In the system des- 
cribed above the wheel B has twenty teeth and the 
gear wheel A twenty-three giving a gear ratio of 
23 :3. The system is typically operated at an output 
torque of 100 Ib-ft.—January 13, 1960. 


TELECOMMUNICATIONS 


June 12, 1953.—Time Dtvision MULTIPLEX 


826,631. 
H.M. Postmaster 


COMMUNICATION SYSTEMS, 
General, of the General Post Office, 
London, E.C.1.  (Jnventors: John Edward 
Flood and Lionel Roy Frank Harris.) 

This invention relates to time division multiplex 
communication systems and has particular, although 
not exclusive, reference to automatic electronic 
telephone exchange systems employing time division 
multiplex for the purposes of selecting circuits, 
switching connections between circuits and trans- 
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mitting signals such as speech. Where numbers of 
circuits are connected to common bothway trans- 
mission paths, a link between two particular circuits 
of different groups may be established by the appli- 
cation of pulse trains to transmit and receive modu- 
lators. Considering the drawing, if the transmitter 
of circuit A is to be connected to the receiver of 
circuit B, it is necessary to prevent pulses from the 
transmit modulator C from being received back 
over receive modulator D. A _ pulse train Pn is 
applied to C and intermediate modulator E, and 
communication with receive modulator G will be 
established if the latter has applied to it a pulse 
train coincident with the pulse train emerging from 


delay device F. Let this be Pn+2. A pulse train 
other than Pn must be made effective in receive 
modulator D, and such a train, having a delay 
Pn-+-1, may be derived by passing the train Pn through 
a time delay network. To establish communication 
in the reverse direction, between receive modulator 
D and transmit modulator H, it is necesary to make 
effective in H and intermediate modulator J a pulse 
train coincident with Pn+1. If this is done it will 
be seen that pulse train Pn+2 made effective in G 
is a delayed version of pulse train Pn+1 made 
effective in H and thus can be derived from it.— 
January 13, 1960. 


GAS TURBINES 


826,508. December 23, 1957.—RoTror THRUsT 
REDUCING MEANS FOR A GAS TURBINE, Arm- 
strong Siddeley Motors, Ltd., Coventry, War- 
wickshire. (dnventor : Horace Sinclair Rainbow.) 

The invention relates to an axial flow gas turbine 
plant having a compressor and turbine rotor assembly 
associated with a thrust bearing which is subjected 
to the difference between the oppositely-acting 
thrusts of the rotors during operation. The thrust 
of the compressor rotor is usually the larger. It is 
known to reduce the value of this difference in 
thrusts to a degree acceptable to the thrust bearing 
by using a _peripherally-sealed disc (commonly 
called a “thrust piston’) mounted on the rotor 
assembly adjacent the last stage of the compressor 

rotor. According to the invention, inst of a 

single large thrust piston, use is made of a number 

of coaxial thrust pistons spaced along the rotor 
assembly and co-acting with associated stationary 
reaction pistons. Upon the rotor shaft extension, 
the thrust due to the compressor rotor, being greater 
than that due to the turbine rotor, will result in a 
preponderance of thrust, indicated by the arrow A 
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acting on the bearing assembly B. In accordance 
with the invention, use is made of axially-spaced 
thrust pistons C (three of which are shown) made 
fast with the shaft, and of intercalating, reaction 
pistons D fixed on a stationary structure. The shaft 
extension is hollow and connected to receive air 
from the compressor at the output pressure. This air 
pressure is communicated through lateral ducts £ 
to working chambers between each reaction piston 
and the thrust piston above it. The spaces between 
each thrust piston and the reaction piston next 
above it are vented to atmosphere through ports F. 
As the compressor rotor thrust increases with com- 
pressor output pressure, increased air pressure is 
admitted through the ducts E to act on the thrust 
pistons C to urge the extension in the direction for 
reducing the thrust on the bearing assembly B. 
Normally the uppermost ducts E in the extension are 
masked by a piston valve member G which is norm- 
ally biased by a spring. When the compressor output 
pressure rises above a predetermined value the 
valve is raised against the spring load to uncover a 
port which communicates with the ducts H and 
thus add the effort of the uppermost working chamber 
for reducing the thrust on the bearing. When the 
compressor output pressure again falls below the 

ined value, the spring moves the valve to 
isolate the port J and thus reduce the counter-thrust. 
January 13, 1960. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Feb. 15.—Batstow AND West oF ENGLAND BRANCH : 
Grand — Bristol, “Port Electrical Installations,"’ S. 


Evans, 8 
Tues., Feb. "6. ALDERSHOT AND Disrricts BRANCH : Queens 
Hotel, 7 3g oom ay Hants, “Safety and the Super- 
visor,” H. Thomas, 7.30 p.m. ¥& LONDON NATIONAL 
LeCTURE : "Sdleson House, 26, Portland Place. London, 
te OF Shy Current Practices and Recent Trends in Cable Joints 
and Terminations,” H. Flack, 6.30 p.m. OXFORD AND 
Disrraicts Brancu : Employment Exchange, Oxford, “ Radio 
Astronomy,”’ A. D. Petford, 8 p.m. 
Wed., a 17.—NOTTINGHAM BRANCH: E.M.E.B. Showroom 
Carrington Street, Nottingham, “ Automatic Fuel 
Controt’ ’ S. F. Snowdon, 7.30 p.m. WOLVERHAMPTON 
anp District Brancu: Chamber of mmerce, District 
Chambers, Lichfield Street, Wolverhampton, “ Fire 
Prevention in Industry,"’ M. Gee, 7.45 p.m. 
Fri., Feb. 19.—Stoxe anp Crewe Brancn: Grand Hotel, 
ley, Films Night, 7.30 p.m. 


BRITISH COMPUTER SOCIETY 


Thurs., Feb. 18.—LonpoN Brancu : Northampton College of 
Advanced Technology, St. John Street, London, E.C.1I, 
“ The Development of the Use of a Computer for Production 
Control,"’ R. G. Hitchcock, 6.15 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


Thurs., Feb. 18.—Recital Room, Royal Festival Hall, London, 
S.E.1, One-day conference “ Drawing Office Management,”’ 


9.30 p.m. 
BUILDING CENTRE 


Wed., Feb. 17.—Lecture Room, 26, Store Street, London, 
W.C.1, Forum, “ Factory Flooring,”’ 6 p.m. 


COMBUSTION ey Seay ASSOCIATION 


Thurs., Feb. 18.—-NORTHERN REGION : Hotel, St. George's 
Square, Huddersfield, Discussion on “1 The Workings of the 
Clean Air Act,”’ 2.30 p.m. 


DIESEL ENGINEERS AND USERS ASSOCIATION 


Thurs., Feb. 18.—Institute of Marine Engineers, Memorial 
Building, 76, Mark Lane, London, E.C.3, “ Foundations and 
Mountings for Diesel Engines,’’ P. J. C. Teece, 2.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Tues., Feb. 16.—Liverroot Centre: Merseyside and N. Wales 
Electricity Board Industrial Development Centre, Liverpool, 
“ Light and Horticulture,”’ A. E. Canham, 6 p.m. 

Mon., Feb. 22.—BinmincHam Centre: Regent House, St. 
Philip’s Place, Colmore Row, Birmingham, Annual General 
Meeting and Symposium, 6 p.m. * Leeps | CENTRE : British 
Lighting Council, 24, Aire Street, Leeds, 1, “‘ The Design and 
Manufacture of Neon Signs,”’ A. Urquhart, 6.15 p.m. 
%& Leicester Centre: Demonstration Theatre, East Mid- 
lands Electricity Board, Charles Street, Leicester, * Practical 
Aspects of Neon and other Luminous Signs,”’ T. Coates, 
7 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Mon., Feb. 15.—East ANGLIAN SECTION : Lecture Hall, Public 
Library, Ipswich, Short Paper Competition for the L. J. 
Tibbenham Award, 7.30 p.m. 

Twes., Feb. 16.—StouGuH Section: Lecture Theatre, High 
Duty Alloys, Ltd., Slough, Brains Trust, ‘* Quality in Pressure 
Diecasting,”’ 7.30 p.m. 


INSTITUTE OF FUEL 


Wed., Feb. 17.—Yorxsuire Section : Metropole Hotel, Leeds, 
* Developments in LC. Engine Fuels,’’ W. S. Ault, 2.30 p.m. 
Repustic or IrReLtaNp Group: Engineers’ Hall, 35, 
awson Street, Dublin, ““ Liquid Fuel for High Temperature 
Furnaces,”’ A. B. Pritchard and J. A. Taylor, 8 p.m 
Thurs., Feb. 18.—NorTH-WeSTERN SecTION : Blossoms Hotel, 
Chester, “ Problems with the Use of High Sulphur Oil Fuels 
at Marchwood Power Station and Experience with Chemical 
Additives,’ T. J, Wilkinson and D. Clarke, 7.30 p.m. 


INSTITUTE OF NAVIGATION 


Fri., Feb. 19.—Royal Geographical Society, 1, Kensington Gore, 
London, $.W.7, Discussion on “ Space Navigation,’’ intro- 
duced by J. G. Porter, 5.15 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, Feb. 12.—SourH Waves Centre : South Wales Institute 
of ineers, Park Place, Cardiff, “‘ Transport Developments 
in U.S.A., 1957,"’ John F. Moon, 7.15 p.m. 

Mon., Feb. 15.—East ReGcionat Centre: Council Chamber, 
Houldsworth Hall, 90, Deansgate, Manchester, “ Wear and 
Tear (Part 2),"’ J. E. Johnson, 7.30 p.m. ScorrisH CENTRE : 
North British Hotel, Princes Street, inburgh, “ Vehicle 
Maintenance—by Control Board,’’ J. McCall, 7.30 p.m. 

Tues., Feb. 16.—Easrern Centre: Refectory, Peterscourt 

, F. Perkins. Ltd., Peterborough, “ The Future of Road 
Transport," A. Enticknap, 7 p.m. ¥ NorTH EASTERN 
Centre: Three Lt med Hotel, ery City, * * Unusual Types 
of Trailer Susp @ Air P ras x 
Crane, 7.30 p 

Thurs., Feb. 18. ierncweusvent Area: Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “ Wear and 
Tear (Part 2),"" J. E. Johnson, 6.30 p.m. ye YORKSHIRE 

&: Mechanics’ Institute, Nottingham, “ Is Lubrication 
Necessary,” R. C. Nicholls, 7.30 p.m. 


INSTITUTE OF WELDING 
Wed., Feb. 17.—Norta aNpD SoutH LONDON BRANCHES : 54, 
Princes Gate, London, S.W.7, Joint [.. — Pressure 
Pipelines in the Gas Industry,”’ F. 3p 


INSTITUTION OF AGRICULTURAL ENGINEERS 
Mon., Feb. 1$.—NortTHern Centre: North-Eastern Electricity 
*s Lecture Theatre, Carliol House, Newcastle upon 
Tyne, “ Agricultural Aviation with particular Reference to 
Aerial Spraying,”’ D. B. Blackett, 6.45 p.m. 
INSTITUTION OF CIVIL ENGINEERS 
T., Feb. 16.—Great George Street, Westminster, London, 
W.1, “ The Design and d Construction of the Queen Elizabeth 
Graving Dock at ag ey E. Underwood, J, D. Norfolk 
and J. W. Eathorne, 5.30 p 





INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Feb. 12.—NortH SCOTLAND Sup-Centre: Robert 
Gordon’s Technical College, Aberdeen, “ The Design and 
Performance of 5 de ag Cable System”’ E. P. G. Thorn- 
ton and D. H “oe % NortH STAFFORDSHIRE 
Sus-CenrTre : * Focentcal llege, pg ek ay “ The 
Provision of Adequate Electrical Installations in Buildings— 
Mullti-Storey Flats and Maisonettes,"’ C. A. Belcher and 

* Houses,”’ C. C. Hyams, 7 p.m. 

Mon., Feb. 15, —LONDON GRADUATE AND STUDENT SECTION : 
Savoy Place, London, W.C.2, “ Inertial Navigation Systems,”’ 
EB. W. Anderson, 6.30 p.m. %e Mersey AND NortH WALes 
Centre: Donnan Laboratories, Vine Street, Liverpool, 
Second Hunter Memorial Lecture, “ The Protection of Elec- 
trical Systems,”’ H. G. Bell, 6.30 p.m. NorTH-EasTern 
MEASUREMENT AND ELectronics Group : Rutherford College 
of Technol , Newcastle upon Tyne, “ Progress in Permanent 
Magnetic aterials,”” J. E. Gould, 6.15 4 % SHEFFIELD 
Sus-CenTre : Angel Hotel, Brigg, D.C. Winder Drives 
using Mercury Arc Rectifier/Inverters,” L. Abram, J. P. 
McBreen and J. Sheriock, 6.45 p.m. 

Tues., Feb. 16.—MEASUREMENT AND CONTROL Section : Savoy 
Place, London, W.C. 2, Discussion on * Soviet Control Engin- 
eering Pr * opened by R. E. Clark, 5.30 p.m. & East 
MIDLAND CENTRE : E.M.E.B. Centre, Charles Street, Leicester, 
“ Electrification of the U.K.A.E.A. Industrial Group Fac- 
tories,’ J. W. Binns and W. J. Outram, 6.30 p.m. %& NorTH 
MIDLAND UTILIZATION GROUP : —- and County Conser- 
vative Club, South Parade, Leeds 1, “* The Design of Electro- 

ic Pumps for Liquid Metals,”” D. A. Watt, 6.30 p.m. 
NorTH-WESTERN MEASUREMENT AND CONTROL Group : 
ngineers’ Club, Albert Square, Manchester, * Transistors— 
their Theory, Manufacture and Application.’” R. W. A. 
Scarr, 6.15 p.m. ¥&% SourH-East SCOTLAND Sup-CENTRE: 
Carlton Hotel, North Bridge, Edinburgh, “ Assessment of 
Speech Communication Links,”’ D. L. Richards and J. Swaffield, 
7 p.m. ye WesTern SuppLy Group : eer Theatre, 
Electricity House, Colston egy | Bristol, |, ““ Operation of 
Large Electrical Supply Systems,’’ L. B. Law, r p.m. 

Wed., Feb. 17.—FARADAY LECTURE : tee Halli, Westminster, 
London, S.W.1, “‘ Electrical Machines,”” M. G. Say, 6 p.m. 
I age GRADUATE AND STUDENT SECTION: Visit to 

uller Electric, Ltd., Walthamstow, 2 p.m. ¥& SHEFFIELD 
Sus-Centre : Grand Hotel, Sheffield, “‘ Engineering Educa- 
tion at the Technical Universities in Western Germany,”’ 
B. Welbourn, D. B. Spalding and G. L. Ashdown, 6.30 
p.m. %& SourH-West SCOTLAND Sus-CenTReE : Institution of 
el gy“ and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
C.2, ** Survey of Stereophony,”’ T. Somerville, 6 p.m. 4% RUGBY 
Sup-Centre : College of Technology, Rugby, “ Progress in 
Permanent Magnet Materials,’’ J. E. Gould, 6.30 p.m. 

Thurs., Feb. 18.—UTILIZATION SECTION : Savoy Place, London, 
W.C.2, “ Electricity in the Manufacture of Hydrogen Peroxide,”’ 
B. E. A. Vigers and R. O. Fletcher, 5.30 p.m. SouTH- 
WESTERN Sus-CentReE: Electric Hall, Torquay, *! he Pro- 
vision of Adequate Electrical Installations in Houses,”’ C. C. 
Hyams, 3 p.m. & Irish BRANCH : Physical Laboratory, 
Trinity College, Dublin, “‘ Television Systems,’ H. De Lacy, 


Sat., Preb. 20.—LONDON GRADUATE AND STUDENT SECTION : 
Visit to Houses of Parliament (Plant Rooms and Technical 
Services), 10.30 a.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Wed., Feb. 17.—Yor«suire BrRaNcH : Midland Hotel, Bradford, 
Annual General Meeting, 7.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Feb. 16.—39, Elmbank Crescent, Glasgow, “ Vibration 
Problems in Marine Machinery and their Solution,’ W. 
McLaughlin, 6.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 
Fri., Feb. 19.—NorTH-East BrRaNcH : Municipal Buildings, 
Middlesbrough, * “— oon and Installation of Corrugated 
Metal Structures,’’ olmstrom, 7 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Tues., Feb. 16.—Institution of Mechanical Engineers, 1, Birdcage 
Walk, Westminster, London, S.W.1, “* Trends in Transmission 
—_ for Self-Propelled Diesel Railcars,’’ A. Gordon Wilson, 

.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., Feb. 13.—LoNDON Grapuates’ Section: 1, Birdcage 
Walk, Westminster, London, $.W.1, Biennial Conversazione, 


7 p.m. 

Mon., Feb. 15.—N.E. Brancu : Cleveland Scientific 7 Tech- 
nical Institute, Corporation Road, Middlesbrou * Ash- 
ford Common Works of the Metropolitan Water Board with 
Special Reference to the Pumping Plant,”’ F. Wood, 6.15 p.m. 
% Dersy AvutTomosite Division: Midland Hotel, Derby, 
“ Automobile Steering, Suspension and Tyres,’ D. Bastow, 
7.15 p.m. ¥& Scottish AuTOMOBILE Drvision : Institution 
of Engineers and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
“ Recent Developments in Journal Bearings,”’ R. J. Welsh, 
7.30 p.m. ye MIDLAND Grapuates’ SecTiON: Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 
ia ganas Insurance and the Engineer,”’ B. Cheilingworth, 


7p 

Tues “Feb. 16.—N. IRELAND BrRaNncH : Kerr Room, Kensington 
Hotel, Belfast, ‘* Some Thermal Aspects of Nuclear Reactors,”’ 
J. Mcliwaine, 7 p.m. x¥&S. Wares Brancu: S. Wales 
Institute of Engineers, Park Place, Cardiff, Annual —, 

“ Domestic Heating Installations and Appliances,”’ 
Tarn and T. E. Tyrrell, 6 = WwW. AUToMOaILE | Drvi- 
SION : Engineers’ Club, Albert Square, Manchester, “ Lubri- 
cation of Automotive Wormgears.”’ J. Whittle, 7.15 p.m. 

Coventry Grapuates Section: Craven Arms, High 

treet, Coventry “The Future Design Requirements of 
High-speed Motor Cycles *’ G. B. Spence, 7.30 p.m. ySouTH- 
ERN Grapuates’ Section: Grand Hotel, Bournemouth, 
** Interplanetary Flight,”’ L. R. Shepard, 7.30 p.m. 

Wed., Feb. 17.—AutTomostte Division: 1, Birdcage Walk, 
Westminster, London, S.W.1, “ Electrical Equipment of the 
Automobile,”’ E. A. Watson, 6 p.m. ye E. MIDLANDS BRANCH : 
Room C4, yy Building, University of Nottingham, 
“ Industrial Control D. R. Hardy, 7.15 p.m. 
* N.E. AvuTomosiLe fae : The University, Leeds, 2, 
“ Vehicle Headlamp Beam Control,”’ K. R. Jones,“ Measure- 
ment of Driver Visibility and its Application to a Visibility 
Standard,”’ R. A. C. Fosberry, 7.30 p.m. %& N.E. GrapuTes’ 
Section : Room A120, Rutherford College, Newcastle upon 
Tyne, “ Lubrication of Internal Combustion for 
Minimum Wear,” Middieditch, 6.30 p.m. 5S. WaALes 
GRADUATES” SECTION : Park Hotel, Cardiff, Annual “Meeting 
and ae 6.30 p. ke SOUTHERN GRADUATES’ SECTION : 
Technical Col "Guildford, Film Show, 7 p.m. 

Thurs., Feb. 18.—EASTERN BRANCH : Technical College, Harlow, 
“Years of Development,”” R. A. Wilson-Jones, 7.30 p.m. 

MipLanp Branch: James Watt Memorial Institute, 
reat Charles Street, Birmingham, ‘“‘ The Effect of Nuclear 
Radiation on Engineering Materials,’ A. H. Cottrell, 6 p.m. 
.E. Brancn: Stephenson Building, Claremont Road, 
iewcastle upon Tyne, Informal discussion on the Ra 
* Mechanical Marshalling of Railway Wagons in orks 
Sidings.” G. W. Grossmith, 6.15 p.m. We YORKSHIRE Grap- 
UATES’ Hotel Metropole, Leeds, M 
Working,” N. S. " Bailey, 6.30 p.m. 
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Fri., Feb. 19.--YorKsuire GRADUATES’ SECTION : Royal Station 
Hotel, Hull, * What Do You Know About Patents ?”’ T. A 
Hulse, 7 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Wed., Feb. 17.—Kent BraNcuH : Queen’s Head Hotel, Maid- 
stone, “ Fire Protection of Industrial Premises,” F. Wain, 


7 p.m 

Thurs. Feb. Rae sea Branch : Castle Hotel, Black- 
burn, * iences with Chemical Engineering Plant,”’ 
a c Veale” rE p.m. ye MERSEYSIDE AND NortH WALES 
BRANCH : The Blossoms, Chester, “ Industrial Lighting in 
Factories,’’ A. Wilcox, 7. 15 p.m. 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 


Thurs., Feb. 18.—Caxton Hall, London, S.W.1, “ Water-Weed 
and Water Management,’’ D. F. Westlake, 6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Feb. 12.—-NoRTH WESTERN SECTION : Engineers’ Club, 
Albert Square, Manchester, ** Cosmic Rays,’’ Mr. Wolfendale, 
Jnr., 7.30 p.m. ye LONDON SecTiON: Pepys House, 14, 
Rochester Row, London, S.W.1, “ Adhesion between Wheel 
and Rail,’’ F. T. Barwell, 7 p.m. 

Fri., re 19.—Pepys House, 14, Rochester Row, London, 
S.W.1, “ The Design Features of Large Radio Telescopes,” 
J. ecuenk 7 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, Feb. 12.—Lecture Theatre, Mining Institute, Neville 
Hall, Newcastle upon Tyne, “‘ Wind Tunnel Tests on Models 
+O eae Ships," K. D. A. Shearer, and W. M. Lynn, 

AS p.m. 


PLASTICS INSTITUTE 


Wed., Feb. 17.—WESTERN SECTION : Technical College, Glouc- 
ester, ‘* The New Plastics : Recent Developments in Materials,"’ 
C. W. Welch, 7 p.m. 4 ScorrisH Section : North British 
Hotel, Edinburgh, “Plastics and Rubber in the United 
States,"" G. H. Madge, 7.30 p.m. 

Fri., Feb. 19.—MupLANps Section: James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, * Polyacetal 
Resin,”’ 6.30 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Wed., Feb. 17.—11, Upper Belgrave Street, London, S.W.1, 
* Lightweight Concrete with Sintered Clay Aggregate,”’ 
R. H. Evans and T. R. Hardwick, 6 p.m. 


ROYAL AERONAUTICAL SOCIETY 


To-day, Feb. 12.— AGRICULTURAL AVIATION Group : 4, Hamilton 
Place. London, W.1, “Choice of Aerial Vehicle,’ F. R. J. 
Britten, and D. F. Myres, 7 p.m. 

Wed., Feb. 17.—Bristo. Brancu : Conference Room. Bristol 
Aircraft, Ltd., Filton House, Bristol, “ Firestreak,’’ G. H. F. 
Brown, 6 p.m. 

Thurs., Feb. 18.—ASTRONAUTICS AND GUIDED FLIGHT SECTION : 
Institution of Mechanical Engineers, 1, Birdcage Walk, West- 
minster, London, S.W.1, ‘‘ Missile Control Problems,’’ D. 


Best, 6 p.m. 
ROYAL INSTITUTION OF GREAT BRITAIN 


To-day, Feb. 12.—21, Albemarle Street, London, W.1, “‘ Fuel 
Cells : Will They Soon Become Major Sources of Electrical 
Energy ?°’ F. T. Bacon, 9 p.m. 


ROYAL SOCIETY OF ARTS 


Mon., Feb. 15.—Cantor Lecture : John Adam Street, Adelphi, 
London, W.C.2, ** The Fuel and Power Industries and National 
Prosperity—World and National Energy Resources,’’ A. 
Parker, 6 p.m. 


ROYAL STATISTICAL SOCIETY 


Tues., Feb. 16.—EpinsurGH Group : Chamber of C 
25, Charlotte Square, Edinburgh, “ Industrial Applications 
of Time Series,’’ G. A. Barnard, 7.30 p.m 

Wed., Feb. 17.—-NoRTH-EASTERN Group : Room C.39, Percy 
Building, King’s College, Newcastle upon Tyne, 1, “ Industrial 
Applications of Time Series,’ G. A. Barnard, 7 p.m. 

Thurs., Feb. 18.—G LasGow Group : Royal College of Science 
= Technology, Glasgow, C.1, ** Stock Control,”’ J. Battersby, 

15 p.m 


SOCIETY OF CHEMICAL INDUSTRY 


Wed., Feb. 17.—Corrosion Group: 14, Belgrave Square, 
London, S.W.1, “ Adsorption on Electrodes = its Relation 
to the Rate of Electrode Processes,”’ R. Parsons, 6 p.m. 


SOUTH WALES INSTITUTE OF ENGINEERS 


Thurs., Feb. 18.—22ND WILLIAM MENELAUS MEMORIAL LECTURE : 
Park Place, Cardiff, “‘ Nuclear Energy from Fission and 
Fusion Reactions,’’ Thomas E. Allibone, 6 p.m. 


STANDARD ENGINEERS SOCIETY 


Wed., Feb. 17.—Uwntrep KINGDOM SECTION : British Standards 
House, Park Street, London, W.1, “ Putting Standards to 
Work,” F. Butcher, 4.30 p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


Fri., Feb. 19.—39, Elmbank Crescent, eeare, “ Application 
of | Electron Microscopy in Steel Research, . B. Pickering, 
p.m. 


Advanced Engineering Courses 


O.E.E.C. Courses on Nuclear Energy for Engineers and Technical 
industrialists. Two international courses arranged by the 
European Nuclear Energy Agency of the O.E.E.C. One course 
will be at the Centre d’Etudes Nucléaires at Saclay, France, 
and the other at the Atomic Energy Research Establishment, 
Harwell. Each course will be o to some fifty participants 
from O.E.E.C. countries, and will cover the technical, economic 
and industrial aspects of nuclear energy. The course at 
Saclay (French language) will take place from June 27 to 
July 8 ; the Harwell course, in English, from July 4 to 15. 
Further information can be obtained from O.E. E.C. European 
Nuclear Energy Agency, 38, Boulevard Suchet, Paris, !6e. 


Secondary Surfaces for Heat Exchangers. NORTHAMPTON 
COLLEGE OF ADVANCED TECHNOLOGY, St. John Street, London, 
E.C.1. A course of six lectures for students who are graduates 
in science or engineering or — with equivalent qualifications. 
Students will I be expected to have a good knowledge of heat 
ey Wednesday evenings at 7 p.m., commencing March 2. 

ce £i Is. 

Refresher Courses for Older Graduates. DePpaRTMENT OF METAL- 
LURGY, BATTERSEA COLLEGE OF TECHNOLOGY, London, S.W.11. 
Three- to four-day courses by members of the Coliege staff 
and visiting lecturers. “* The Structure of Metals and Alloys,”’ 
Easter vacation, April ; “‘ Developments in Foundry Practice,” 
Summer vacation, July : “ Austenite Transformation—The 
Present Position,’’ Summer vacation, September. 
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Wild-eyed, but a wizard with figures, this missing ex-Company Director 


claims he was driven frantic by his colleagues’ failure to take advantage 


of the excellent facilities offered by AS S 0) G j A T = i L a A D 


for supplying Lead and Antimony in all their forms. Particularly, in his 


case, RED LEAD PAINTS & RUSTODIAN CALCIUM PLUMBATE PAINTS. Has a habit 


of muttering “Time, money...” May have fled the country. 


This announcement is issued for and on behalf of 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2: CRESCENT HOUSE, NEWCASTLE: LEAD WORKS LANE, CHESTER (rm 
\ tea 


Export Enquiries to: Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2 
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starts on Coal 


IVE-STAR MOTORING—gleaming, colourful, swift and safe 

—begins at Dagenham, a giant factory that covers over 
990 acres of a once desolate marsh. The judgment and 
business acumen of the men who have made Ford one of our 
great key industries is reflected in every operation in the 
factory, every decision in the boardroom. 

In the impressive steam power plant that supplies the 
entire factory coal is the chosen fuel. Coal has been chosen 
because pulverised coal — fired in powder form — gives 
accurately controlled heat with the lowest fuel bills. Coal 
has the invaluable long-term advantage that it is a home- 
produced fuel which can supply all the fuel needs of British 
industry for decades to come. 


If your voice is a deciding one in the choice of fuels for 


your factory, remember Ford. Beneath its smokeless chim- 


neys is a wealth of knowledge and applied experience that 
is an invaluable example of hard thinking and wise decisions. 


Ford say coal. That’s five-star wisdom. 


And here are some key facts and figures 


about the Ford main power station 


Number of boilers. . 4 high-pressure water-tube boilers, with 
superheaters, airheaters and economisers 


Steam pressure.................. 1,250 lbs. per sq. inch 
COM ROGIOIING B55 555d 5 os Sa deceectacncn OR 
Feed temperature........... Caio ute e Ae 


Continuous maximum rating. .. . 1,000,000 lbs. of steam per 
hour (largest unit 400,000 lbs. per hour) 


Method of firing........................ Pulverised fuel 
ai sins vc'nd madd Subd ah dao owas eR badass 


ISSUED BY THE NATIONAL COAL BOARD 
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be sure to 


OLE Tk 
OI EEL 
CASTINGS 


at the 
ENGINEERING MATERIALS 
AND DESIGN EXHIBITION * 





“EARLS COURT - FEB 22nd-26th. - STAND No.48 


on reply card 
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DRIVERS 


THE LAW DEMANDS THAT 
THERE IS A CURRENT POLICY 
OF INSURANCE COVERING 
LIABILITIES IN RESPECT OF THIRD 
PARTY RISK OF YOURSELF and 
ANY OTHER PERSON WHO MAY 
USE THE VEHICLE 


ROAD TRAFFIC ACT 1930 Sect. 35 


MAXIMUM PUNISHMENT FOR 
FAILURE TO COMPLY 


£50 fine or 3 months and 


may be disqualified from driving. 


MACHINERY 





Telephone: 





ALL TASKS ENTRUSTED 

TO M.I.L. ARE COVERED 

INSURANCE FOR 
£25,000 

TO THE EXTENT tar 

THEIR LEGAL LIABILITY 


BIRMINGHAM MIDLAND 5731 P.B.E. 


CARDIFF 25471 

GLASGOW CITY 6597 

LONDON ACORN 6044 P.B.E. 
NEWCASTLE UPON TYNE 22336 


INSTALLATIONS LTD 


60a HIGH STREET, ACTON, LONDON, W.3 
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Plan right with KONTITE 


ALL-OUT 
SERVICE 
WITH KONTITE 


When you specify KONTITE fittings you are 
assured of prompt delivery from the 

largest range of pipe fittings in the trade. 
You receive your order by return, or at the 
very most within a few days. You save time, 
labour and costs, because KoOnTITE fittings 
are designed to make highly efficient joints 
at the turn of a spanner. Send for the 


fully illustrated catalogue of KONTITE fittings. 


GAY & COMPANY (ENGINEERS) LTD - COLTON - LANCS - TELEPHONE: BOLTON 3041 - London Gfiice: 56 Victoria Street - SW1 - Telephone : Abbey 2144 - A member of the ALENCO group of companies 
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THE NEW 
TECALEMIT 

RIBBON 

FILTER ELEMENTS 






















set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost—High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 





Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembly of breather and filter cap. All are 

fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 





TECALEmIT 
x@> the authority on filtration 


TECALEMIT LIMITED - (SALES EN ) PLYMOUTH: DEVON 


2 . a sano saa" Gna tate Tae 
pet cree me ine ire RRP eer ne EL eee = ~ 


Tevec 
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* for fast and accurate 
indexing 


ye for continuous freewheeling 
with low drag 


3 for backstopping —non- 
reversibility without 
backlash 


Md ; 
ee “WM 4 - 


specify : — wet Aa 


R E "| OL D S)PLRIATG. clutches © 


The Renold Sprag Clutch with its full complement of precision made sprags 
self-contained between concentric races, transmits maximum torque in 
minimum space. Backlash is virtually eliminated as there is no necessity for the 
clearances required in alternative mechanisms. 

For quiet, frictionless over-running—accurate indexing — instantaneous 
backstopping — and any combination of these basic applications — the Renold 
Sprag Clutch is unequalled. 

Standard clutches have bore sizes ranging from .25” to 12.0” and torque 
capacities from 50 Ib./in. to 136,000 Ib./ft. A special design service is available 
to deal with requirements outside the standard range. 





Sprog clutches are manufactured under licence from Formsprag Company, U.S.A, 


Telephones 
BIRMINGHAM 3 144 Great Charles Street CENtral 2404 
BRISTOL 8 Office: 16 Whiteladies Road Bristol 33027 
Stock Depot: 2 St Paul’s Road 

For farther information write CARDIFF Stock Depot: 68 Bute Street Cardiff 22860 
GLASGOW C2 26 Blythswood Square CITy 5411 

for Catalogue Ref. 116/55 or LEEDS | 13-14 Park Place Leeds 22746 

. : LEICESTER 86 London Road Leicester 58131 
ring for our sales engineer LONDON WC2 Bush House, Aldwych COVent Garden 0673 


MANCHESTER 21 102 Manchester Road, 

Chorlton-cum-Hardy CHOrliton 5393 
GATESHEAD. Queensway North, Team Valley Low Fell 78521 
ON-TYNE I] 


to call 





RENOLD CHAINS LIMITED fnrwoLD) MANCHESTER * REPRESENTATION THROUGHOUT THE WORLD 
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you must 
see this! 


machine simple 
e but embodying all features 
in modern production bo 
jue, the Newall 2436 (MK 11) 
Jig Borer has a 24” x 36” work table 
spindle speeds steplessly variable 
from 40 to 2,500 r.p.m., and up and 
down feeds of 2, 4, 6, and 8 thou- 
sandths of an inch per spindle revolution 
An outstanding example of British engin- 
eering skill, the characteristics of the machine 
for superlative accuracy and enhanced output 
potential are fully maintained after installation 
by an unrivalled after-sales service and 


specialist advice on tooling for production jig boring 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH ENGLAND 
Telephone: PETERBOROUGH 3227 Telegrams: ‘PRECISION’ PETERBOROUGH 
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CLYDE-BOOTH GRANES 


C.C.B. Overhead Travelling Crane Installation at the C.E.A 
Power Station, Skelton Grange, Leeds. 









y ws Fea 
— Se Ue / 
—e =~ j a 


ae _— | - pee ; 








Salient Features of 


Clyde-Booth Design... . 


Ka 


ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact CCB 
Standard A. C. Brake 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: @ Hardened and ground pins working in phosphor bronze bushed links. 


CLYDE 


@ Quick and easy adjustment to compensate for lining wear. 
CLYDE CRANE & BOOTH LTD. incorporating: 








@ Wide brake drum and shoes provide large friction area. 














Joseph Booth & Bros., Clyde Crane & Engineering Co., P&S 
Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire. 

Tel: 3168 (6 nes). Grams: “ Cranes,” Rodiey, Tele Tel.: Hot 412 (6 Anes) Gr : “Clyde,” Motherwell, Telex. 

Tai tag 1 : arse ee er a 
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BIRMETALS EXTRUSIONS will aia: Mae 






















sketch dimensioned section here 





Finished shapes of all 
kinds can easily be made 
as extruded sections in 
Birmetals aluminium 
alloys. Sketch your 
dimensioned outlines in 
the space next to our 
example, type your name 
and address in the mar- 
gin, send the whole page 
to us, and we shall be 
pleased to quote you 
without obligation. 


Would you like a copy of 
our catalogue of stan- 
dard sections? 


Birmetals 


BIRMETALS LIMITED : WOODGATE WORKS : BIRMINGHAM 32 a 


BM241 
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DRUM<*PUMP s. 


Paes 











150/100,000 g 


[ Tenperdines | S a 600°F 


Oil Pumps 









LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc, 























We invite enquiries 


WEST HAM TESTING LABORATORY...:-.... 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, Ee. * 5265 
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DRUM Pumps meet the requirements of the 


petroleum industry in a unique way, and are 
suitable for liquid from the most volatile to 


the most viscous, over a wide range of 






temperatures. Cargo, bunkering transfer, 


road tanker, refuelling pumps, etc. 








LIFTING SUSPENSION 
MAGNETS MAGNETS 
THE DRUM ENGINEERING COMPANY LIMITED PEE — oe Boa gto 
VEY EADS eTIC LLEY 
EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. owaneans ane una 
Telephone: Dudley Hill 897/8 OVERBAND SEPARATORS PERMANENT MAGNETS 


London Office: 38, Victoria Street, Westminster, S.W.1. Telephone: ABBey 396/ 
Branch Offices in Glasgow, Newcastle, Manchester and Birmingham E L & Cc T R oO M A G NM E T Ss Lt D. 
OR 56 | | CRMERONE, Boxmag Works, Bond St., Birmingham, 19. ,JELEG*A" 
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PISTON RINGS AND ASSEMBLIES 


for any type of engine . Steam, Petrol or 





also for compressor 


... but make sure 
they are 


a dards 
HAM NA r 











THE STANDARD PISTON RING & ENGINEERING CO., LTD. 


Premier Works ° Don Road ° —Tarclill-jl> mm: ) é England 
Telephone: Sheffield 42076 (3 lines) Telegrams: Ocean. Shef 
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.... in the sand and take 
a Pressure Gauge at its 

* face’ value. Look for 
the name ‘ P. & G." and 
be certain of an instru- 
ment of quality—made by 
craftsmen for complete 
accuracy and depend- 
ability over years of active 
service. 


The range of P. & G. 
pressure gauges includes 
many different types to 
suit most applications— 
vacuum, combined, alti- 
tude, electric contact, 
differential, critical, 
duplex, diaphragm, 
capsule, etc. 


Write for publication 


TUDOR WORKS - WINDMILL LANE 
SMETHWICK - BIRMINGHAM 
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Centrifugal Pumps 
selfpriming 

up to 26 feet vertically 

for SEWAGE and SLUDGE 


HAMMELRATH & SCHWENZER - Abt. B65 - DUSSELDORF 
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DESIGNERS AND 
MANUFACTURERS 
OF 
CONVEYING AND 
ELEVATING 








EQUIPMENT TWIN OR MULTIPLE WORM BIN 








W.S.BARRON 


DISCHARGER 


g wie) NX Lip TAPERED OR VARIABLE PITCH WORMS DRIVEN BY AN 
s 








ELECTRIC MOTOR REGULATE THE FLOW OF MATERIAL 


OT LO] CLS Dee BO aie FROM sTORAGE Bins. 















THE ENGINEER 


SIZES TO SUIT ANY LAYOUT. 
ESPECIALLY USEFUL FOR EXTRACTING DIFFICULT 
MATERIALS. 





Enter No. 783 on reply card 








THE ENGINEER Feb. 12, 1960 

















mee ie 
7 cele and , TITTY ) I | > 


sof 


aene Castings 








JOHN HILL & SONS pana LTD 


A member of the Staveley Coal & iron Ce. Ltd Group 
ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981, 
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~ i 
| Kubler Mouldings 


Only a few examples of the hundreds of mouldings pro- 
duced by Clyde Rubber. For the answer to your next 
moulding problem contact us. 


CLYDE 


SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 
P.O. BOX No. 7. RENFREW 
Telephone: Renfrew 2384. Telegrams : Rubber, Renfrew. 








RUBBER WORKS 
COMPANY LTD. 








Telex-70. 
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SUPPLIED 
AND J. GARDNER & CO LTD 
ERECTED BY | 


KENT HOUSE LANE BECKENHAM KENT 
’ O80 (7 
<< Telephone : $\DENHAM (7 lined 


Enter No. 793 on reply card 




















aler un your aur limes? 
VICTOR CAN HELP! 
baton sanbects ai i 


SEND 


te for er 


LSEND) LTD 


WALL T 


Own 





Enter No. 801 on reply card 














Clutches and Power Take-Offs 
Single and three-stage Hydraulic 
Torque Converters. 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 


BRITISH TWIN DISC LTD 
PRIORY ROAD, STROOD, 


ROCHESTER, KENT 
Telephone: STROOD 7666! 
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_ Crowthom 18in. Centre Lathe on 15 ft. 3 in. gap 
ever bed 362 in. Swing in gap 87m. x 21 in., hole 
Pag / through spindle 4jin. dia. 25 h.p. motor drive. 


oe 


nee 


HEAVY DUTY 
LATHES 


CROWTHORN ENGINEERING 
COMPANY LIMITED | 


REDDISH « STOCKPORT - ENGLAND 


oe 
oy 


CL 97 
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BRITISH STEAM SPECIALTIES L” 


Stocks at LEICESTER - LONDON ~- LIVERPOOL - GLASGOW 
BRISTOL MANCHESTER * NEWCASTLE-ON-TYNE 
BIRMINGHAM DUBLIN BELFAST 


BSS. LTD. 
EQUIPMENT 
GAS, WATER, 
AND CATER 
NEEDS OF 

IN ALL 
WRITE 
YOUR 


SPECIALISE IN 
FOR STEAM, 
AND AIR, 
FOR THE 
ENGINEERS 
INDUSTRIES. 
OR PHONE 
NEEDS TO:- 


FLEET STREET LEICESTER. 


PHONE: LEICESTER 20885/6 
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ROBERT HUDSON LTD. RALETRUX HOUSE MEADOW LANE, LEEDS. 
Telephone: Leeds 20004. Telegrams: Raletrux, Leeds. 


LONDON OFFICE: 30-34 BUCKINGHAM GATE, WESTMINSTER, LONDON, S.W.1, 


helping hand 
in KOREA... 


In Korea, where the United Nations 
programme for developing the natural 
resources and communications is most 
urgent, Hudson light railway equipment 
has been selected. 

Hudson experience, gained over many 
years in many lands, is helping Korea 
to-day just as the experience gained in 
Korea to-day will help in the making 
of efficient light railway equipment for 
the world’s builders, miners and 


planters of tomorrow. 


Hudson 


LIGHT RAILWAY MATERIALS 





Works at LEEDS, BENONI, DURBAN AND CALCUTTA. 


Enter No. 811 on reply card 


$1 








Feb. 12, 1990 THE ENGINEER 







































































SCO is. d 
pa be N Iw 
See lle oe 


























This isn’t a very good picture of what happens during peak 
demand in steam-using plants. It doesn’t need to be, for 
the outlines of the peak are all too familiar. 


As departmental withdrawals of steam pile up, boiler 
pressure begins to fall away. Valves are opened wider to 
compensate, and demand increases. The boiler chaps force 
things at their end to try and keep pace, and then the real 
trouble starts. 


When the boilers are being forced, priming water gets 
carried Over into the steam mains, and steam quality drops. 
As a result, process units are trying to do their rated task 
with steam which is both insufficient and of low quality. 

The production graph takes a hammering and so do the 
production people. And by the time they have adjusted 
themselves to the latest situation, cyclic demand has fallen 
again and the necessary readjustment has to go all the way 
back to the boiler house. 

The best way of making our little sketch out of date is to 


* 


Guide tothe | [%r%e 


PEAK DISTRICT _ 


* 

















EY 


look again at all your practices and techniques. The chances 
are that some of them survive from a bygone age, having 
never been questioned. A bit of questioning may throw new 
light on whether all your process operations need start at the 
same time, or whether your process departments and the 
boiler house really know each other’s minds. 


There may be more scope for steam storage than you 
realise. There are almost certainly more ways of using your 
‘“‘waste” heat—through a heat exchanger, for example, to 
preheat material being processed. 


And any fresh look at your plant provides a wonderful 
opportunity to check the true heating efficiency of each of 
your units. 

We believe that our bulletin “‘ Steam for Process ”’ can help 
eliminate your peak load problems, for it reviews practically 
and concisely all the factors which can make proper steam 
usage satisfying to the engineer as well as commercially 
profitable. 


* 





* Steam for Process ” is, among other things, a handy way of reviewing this series of advertisements. 
May we post you a copy? 


SPIRAX—SARCO LTD 





Please post.......+. free copies of the bulletin “ Steam for Process” 


NAME é 


ADDRESS 


EG 260 
Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenham London: 28 Victoria Street SW1 Abbey 6101-3832 


Enter No. 821 on reply card 
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= LINCOLNWELD Universal 


Tractor in action at the Derby works 
of International Combustion Co. 
Ltd. The illustrations show the 
Universal Tractor automatically 
welding in the ‘3 o’clock’ position, 

a section of one of 4 heat exchangers 
for The Advanced Gas Cooled 
Reactor, being built at Windscale, 
Cumberland, for the United Kingdom 
Atomic Energy Authority. 
(Photographs by the courtesy of 
International Combustion 

Co. Ltd. and U.K.A.E.A.) 


Butt welding, Fillet welding, Lap welding and now horizontal/vertical ‘3 o’clock’ 
welding—all are possible with the latest LINCOLNWELD UNIVERSAL TRACTOR Sub- 
merged Arc Welding Unit. 

Don’t spend money—make money with LINCOLNWELD! For further details of 
how Lincolnweld extra versatility can help solve your welding problems, please 
write to: 


LINCOLN ELEGTRIG COMPANY LIMITED 


WELWYN GARDEN CITY - HERTS - ENGLAND - Telephone: WELWYN GARDEN 920 (5 lines) 4581 (5 lines) 


Enter No. 841 on reply card 
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Other products include : 
CLUTCHES 

CONVEYOR DRIVES 

COUPLINGS 

GEARBOXES & GEARED MOTORS 
GEARING 

FABRICATIONS 

V-ROPE & VARIABLE-SPEED DRIVES 
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You cannot do better than call on Crofts for Steel Castings. 

Almost forty years’ experience is at your disposal. Up-to-date plant 
and techniques, and strict metallurgical control ensure 

high quality and uniformity. 

We can supply large castings up to seven tons, and small ones 
weighing a few ounces. Repetition work is a speciality. Send us 
oe patterns, or we will make them for you. 

Publication so28K.on Steel Castings, is vours for the asking. 


CROFTS (ENGINEERS) L LIMITED 


(SS1ON 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines) 
Telegrams : “ Crofters Bradford Telex ’’ Telex 51186 


BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Live’pool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representstica. 


Enter No. 851 on reply card 





ro 


we 








86 Feb. 12, 1990 THE ENGINEER 


THERE’S AN 


REI 
Electrode 


FOR EVERY WELDING JOB 


For all-position welding 
of mild steel the 


VERTIVICK 


@ For structural work, particularly shipbuilding 
and constructional engineering. 

gw Outstanding for vertical and overhead work, and 
work in grooves difficult of access. 

@ Easy-to-strike, stable arc. Smooth transfer and 
negligible spatter. 





@ Slag self-clearing without flooding. 
gw Gives finely finished welds free of undercut, and 
flat downhand fillets. 


w Approvals include Lloyds, Ministry of Transport The AEI range of ‘ Giant Builder’ 
and the Admiralty Electrodes includes 


For full technical details write for descriptive 
leaflet 787/7-1 EH - SYLVICK - MINIVICK - UNIVICK 


SPEEDIVICK - TENSIVICK - NICHROVICK 
PYROVICK - CASTIVICK 
P250 - MOLVICK - LOCREEP 





Associated Electricalindustries Limited 


TRANSFORMER DIVISION HEATING 4 WELDING DEPARTMENT 
Trafford Park - - - Manchester 17 





L/P806 
Enter No. 861 on reply card 
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POWER and PERFORMANCE 


in diesel operation 





























TL RET te en -— 















































Crossley Brothers offer a wide range 
of engines for Marine, Marine Auxiliary, 
Stationary and Traction duties 


MARINE PROPULSION 


Direct-reversing and Uni-directional Two-cycle 
Scavenge Pump Diesel engines—naturally aspirated, 
or exhaust gas turbo-charged of straight-line and 
vee-design, Four-cycle High Speed Diesel engines. 


STATIONARY 

Vertical Four-Cycle Diesel engines—naturally 

aspirated, pressure charged or exhaust gas turbo- i 
charged. Two-cycle Scavenge Pump Diesel engines— ’ 4 és 
naturally aspirated or exhaust gas turbo-charged,—of aot 
straight-line and vee-design. Horizontal Four-cycle 
Slow and Medium Speed Diesel and Gas engines. : 
High Powered Slow Speed Horizontal Four-cycle 

Diesel and Gas engines of Crossley-Premier 

monobloc and vis-a-vis design. 


TRACTION 

Two-cycle Scavenge Pump Diesel engines— 
naturally aspirated or exhaust gas turbo-charged 
of straight-line and vee design. Four-cycle High 
Speed Diesel engine. 


* Vertical four-cycle dual fuel and convertible oil/gas 
engines, combined marine auziliary sets, air compressor 
units, portable and semi-portable sets also available. 















































CROSSLEY-PREMIER ENGINES LIMITED — 


eosssesossesscocsososcooneccessercssoscosoecesecsssessesscscescssossoososccosesccocoseseossseccesesesesls seese© 189800080002 9000800802 800002 


d CROSSLEY BROTHERS LIMITED 


= 


AST. 


OPENSHAW ‘ MANCHESTER 11 














Works situated at Sandiacre, near Nottingham 















































Feb. 12, 1990 THE ENGINEER 


Marconi Industrial X-Ray Equipment 


Saves Time, Aids Production, Ensures Quality 


Some tubehead mountings for the 250kV 


Constant Fotential X ray Generator (Left) — Attached to the Extending 
Suspension Mounting running on 
overhead rails, the Marconi Tube- 
head can be manipulated with ease 
over the largest components as, for 
instance, the one-piece cast steel 
bogie shown. (Photo by courtesy of 
English Steel Castings Corporation 
Ltd.) 


250 k V 
CONSTANT POTENTIAL 
X-RAY EQUIPMENT 


( Right)—The Self-propelled Mobile 

Mounting can be manoeuvred about 

the shop floor, enabling large com- 

é ° ponents to be inspected without 

is toners Engine = | disturbing the flow of production. 

assist eed o (Photo by courtesy of W. J. Fraser 
your choice of tthe & Co. Ltd., Chemical Engineers) 


mounting i 
23 
ose sal al 


Generators and Tubehead Mountings for all types of work- 


*d 


110kVp. The complete 
equipment on a 
mobile mounting. 


























The basic equipment, which 
consists of a tubehead, a 
control unit and an h.t. 
generator, can be mounted 
to suit the particular 
application. 








Radiographic inspection before machining often 
saves time and money—and is an assurance that 
safeguards your reputation. Write for Leaflet AJ20 
on Marconi Industrial X-Ray equipment designed 
for the non-destructive inspection of welded and 
cast components. 


Specify MARCONI fer X-Ray 


MARCONI INSTRUMENTS LTD. London and the South: Marconi House, Strand, London, W.C.2, North: 23/25 Station Square, Harrogate. Tel: 67445 
Tel: COVent Garden 1234 Midlands: Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 Head Office and Works: St. Albans, Hertfordshire. Tel: St. Albans 56161 


110 kVp. A special fluoroscopic 
cabinet which also provides facilities 
for radiography. 


1X 20 


Enter No. 881 on reply card 
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Chart-Checked PLATE-ROLLING 















SUPERHEATERS 
| FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 
If so we invite you to consult us. 
Sugden. Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Sheli boilers. 

Sudgen Superheaters are 
of particular value where 
RES auxiliary steam boilers are 
used. 


for accurate 
estimating and 
exact operation 








BRONX Plate Bending Rolls are supplied with a 
capacity chart from which you can readily determine 
the complete range of widths and thicknesses and 
minimum diameters the machine will roll. 

A wide range of massively built Bronx Plate Bending 
Rolls gives consistent accuracy with thinnest to thickest 

steel plates up to 40 ft. in width, and standard machines PLATE 
cope perfectly with conical work. Catalogue on request. 


BRONX ENGINEERING co. LTp., | BENDING T. SUGDEN LIMITED 
LYE, WORCESTERSHIRE. TELEPHONE: LYE 2307 & 2308 " ROLLS re MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


: TRAFFORD PARK 2520 





- dil 





























Enter No. 891 on reply card Enter No. 8%2 on reply card 
p NEWTHERM Calcium Silicate insulation manufactured solely by NEWALLS 


hut NE W THERM Ki GU let / | ¥ the most versatile material you can ese for application up to 1400°F. 
ry Try it. Put a sample section or slab on part of your plant and prove for 
$i 














yourself its outstanding ability to withstand impact and water damage. 





Weight - for - weight, NEWTHERM compares favourably with many materials far 0s 7 
| Dae inferior in thermal efficiency and strength. This light weight is evidenced in the 
LIGHTNESS handleability of NEWTHERM, which even in the largest sections can easily be carried 
77 in one hand. 


Wi You can immerse NEWTHERM in water and its strength remains largely 

unimpaired. Nor does it become deformed when in contact with moisture, 
MOISTURE RESISTANGE thus work-in-progress need not be covered. Wherever damp or humid 
conditions pertain, NEWTHERM is the logical material to use. 














, Of major advantage on remote sites, NEWTHERM is unusually strong and rigid, 
STRENGTH and can withstand rough handling in transit and erection. In the case of vulnerable 
{ large-diameter sections, the hard surface offers excellent protection. 


Supplied in pre-formed sections and slabs, NEWTHERM is available in a 
EASY APPLICATION wide range of standard sizes (and also as plastic). The smooth surface and 

straight edges permit easy and speedy fitting, with minimum joints and 
neat finish. 


NEWTHERM calcium silicate incudation 


Please ask for your copy of the NEWTHERM booklet. Packed with information on limiting temperatures, thermal conductivity, 
compressive strength, applicational details, etc., it’s a must for your bookshelf. Copies available from sole manufacturers —NEWALLS 










INEWALLS 
(Reg'd Brand) 





Offices & Depots at; LONDON, GLASGOW, MAN- 
CHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL & CARDIFF, 

Agents and Vendors in mast markets abroad. 


NEWALLS INSULATION CO. LTD. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. 
A member of the TURNER & NEWALL ORGANISATION 








61/BCDEG 
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MITCHELL PUMPS give 
complete freedom from metal 
contamination of the liquids 
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... let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 
Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic effluents for 
neutralisation prior to disposal 


Pumping of demineralised water 


(Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up view of diaphragm pump similar to the hand operated 
unit but arranged for motor drive 
(Bottom centre) Hand operated portable diaphragm pump for emptying 
carboys or tanks and for general duties. 
(Bottom right) Portable rotary displacement pump pumping plating solutions 
in the motor car trade 


SPECIALISTS IN ACID PUMPS 
TNE 


WErrcener. 


ORGANISATION 


Consult the Acid Pump Division of 
L. A. MITCHELL LTD. 


HARVESTER HOUSE, 37 PETER ST., 
MANCHESTER 2 
rEL. BLA 7224/7 AND 7824/7 


LONDON OFFICE: PORTLAND HOUSE, 
73 BASINGHALL ST., LONDON, E.C 
TEL. MET 8321/2 


Enter No. 901 on reply card 


put power where you want it 


Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 
motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C, Fractional Horsepower 

Geared Motor Units. 


Fu!ly detailed illustrated publication 
on application. 


fractional h.p. 
GEARED MOTOR UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C2 
Enter No. 902 on reply card 
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These names make aluminium news. Imperial Chemical Industries and Aluminum Company of America, 


household words on both sides of the Atlantic, combine to form a new name in aluminium—IMPALCO. 
Backed by ALCOA’s unmatched experience in the specialised field of aluminium and by LC.I’s great 


resources and world-wide organisation, IMPALCO will provide a new major source of aluminium. 


IMPaico 


for aluminium 


Imperial Aluminium Company Limited + Birmingham 
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new 
standards of 


RELIABILITY 
& PERFORMANCE 


are embodied in the latest range of 


ELSTREE worm Reduction Gears by 
S. E. OPPERMAN LIMITED. 




















Almost a century of experience in the design and manufacture of 






Power Transmission Equipment is packed into every ELSTREE Gear Box. 
By constantly anticipating the needs of Industry, S$. E. OPPERMAN LIMITED ye ies 


have always maintained their lead as specialists in this field. aa ; 













Now, with a new design range, new standards of reliability and 
performance, and the backing of a nation-wide Technical Sales Force, ae 
they are able to offer unequalled service and to provide a 
range of Units to cover all conceivable applications. 

The Worm Reduction Gear Box illustrated has been specially designed for liquid agitation. 

Features of this Box are wide spacing between bearings to allow for long 


unsupported impeller shafts and a bottom bearing specially designed 
to prevent oil seepage down the shaft. Further details on request 


IAI Ed 4 dependable WORM REDUCTION GEARS 


Whatever the nature of your problem, we shall always be 


happy to advise you on the most efficient transmission 
installation at the most economical cost. Please write or telephone i 
our Sales Director for immediate attention to your enquiries. 

S.E. OPPERMAN LTD. | 


BOREHAM WOOD, HERTS. ELSTREE 2021. Part of E. V. Industrials Group 
Enter No. 921 on reply card 
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CARBON CHROME ALLOY STii:5 


GROUND 
FLAT STOCK 


Guaranteed 
to+ 0-001 in 














thickness 


ena) 
Indispensable in the manufacture of jigs, 
templates, gauges, press tools, etc., oil 
hardening, non-distorting steel in standard 18in. 
lengths. Each piece separately packed with full 
heat treatment instructions. Standard 18in. lengths 
also non-standard sizes 12in., 24in. and 36in. lengths. 
Widths from 3/16in., to 12in., thicknesses from 
1/32in. to 2in. 
We hold large stocks of non-standard sizes and 
Round Stock fin. to 2jin. dia. 


30,000 LENGTHS ALWAYS 
IN STOCK 


Write for specifications and prices 
MAIN STOCKHOLDERS & DISTRIBUTORS 


i | T. NORTON & CO. LTD 


CARVER STREET BIRMINGHAM 1 
Telephone: Central 4325 (5 lines) 








Enter No, 931 on certs curd 








STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Ete. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4, Telegrams: LIVADIA, GLASGOW 
SEQUENCE, LONDON 











Enter No, 932 on reply card 





|Kempe’s Engineers 














JUST PUBLISHED— 
ae y, | 
complete 
library 
in two 


volumes..” | 
KEMPES — 
Engineers 
Year-Book 


Edited under the direction of the 
Editor of “The Engineer” 


1960 


(64th Edition) 
87/6 


(plus postage 2/6) 








% 3,000 pages covering modern 
theory and practice in all branches 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 


subjects so concisely. 


ORDER YOUR 
COPY NOW 


Obtainable direct from the publishers 
or through your local booksellers 





Send for 
complete prospectus to:- 


Year-Book 


28 Essex Street, 
Strand, London, W.C.2 


Telephone: Central 6565 











‘__nEERSNEENEioememorse geen 
Enter No. 933 on reply card 
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Thee 







fastenings are 
self-locking 






The small, tough, resilient nylon pellet in a Wedglok fastening 
LOCKS it permanently against shock and vibration. Wedglok 


stays put in any position: seating is unnecessary. The moment GKN WEDGLOK PRODUCTS 


reversal of stress, temperatures between —70° and +250°F, Screws and WEDGLOK Nuts in a 


oisture, solvents, age. eliminates > need for : , ’ 
moistul Oo nts, age. It eliminates the need for lock very wide variety of sizes. Other bolts 


washers, cotter pins or other auxiliary locking devices 


driving or wrenching stops, Wedglok laughs at vibration, | include WEDGLOK Hexagon Socket 
| and screws can be made to order. 


aT ee Ee 


simplifies design, and cuts assembly time. 





GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD. 
Screw Division: Box 24, Heath Street, Birmingham 18. Telephone: Smethwick 1441. Telex 33-239 S/WK/3826 
Enter No. 941 on reply card 
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NO MA GIC about |.C.I. Degreasing Plants. 


There's nothing magical about the efficiency, economy and convenience 
of I.C.1. Degreasing Plants. It’s really all due to the valuable properties 
of trichloroethylene and to the experience that goes into the 

design and operation of metal degreasing equipment. |.C.1. has spent 30 
years in the development of better, more efficient plants, many of the 
Company's wide range are fully automatic and totally enclosed — and use 
as little as one gallon of trichloroethylene for five tons of work ! 


For literature and information write to 
IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 she 
Eater No. 951 on reply card 





fJulsometer 


MAIN HATCH 








BACK PRESSURE VALVES 


IN, 

_— 

‘N SLUICE 
VALVE 


<2 + 
74 VERTICAL 
Pe@ SPINDLE 
i PUMPS 


SLUICE SLUICE 
VALVES VALVES 























PATENT “SOLIDS ‘DIVERTING PLANT 


Double Units capable of continuous inflow of 250 g.p.m. 

A closed tank Automatic Sewage Pumping Plant, made in four ees 
Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 
other liquids containing solids. Will deal with any solids which can come down a 4-in. domestic drain. 
The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. 

This plant operates on the principle that by temporarily removing the solid matter from the liquid 
sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean water 
type, handling liquid sewage only. 

Recently developed are the two larger sizes, the patented principle of which makes them very suitable 
for discharging greater quantities against either low or unusually high heads, beyond the range of 
normal sewage pumps. 

Since 1909 we have supplied automatic Sewage Plants all over the world covering from the smallest to 
the largest duties. Plants include: Propelier, Fullway and Freeway, Stereophagus and 
Disintegrator Pumps 


PULSOMETER ENGINEERING CO. LTD. 
NINE ELMS IRONWORKS, READING 


Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb’s Conduit Street, W.C.!. 


Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne. 
Enter No. 961 on reply card 





PROVING PUMP ON TANK 
FOR HYDRAULIC TESTING 
FOR PRESSURES 200 to 1200 
LBS PER SQUARE INCH 


Write for list EG. 1019 


(LIFTING APPLIANCES) LTD 


RYLAND STREET WORKS, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Gramis: ‘OLDENS, B’HAM.’ 





Enter No. 962 on reply card 
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TUBE 


made by 


ARNOTT YOUNG 


is serving 
all branches 
of industry 


*% Please send us your Enquiries :— 


W. H. ARNOTT YOUNG & CO, LTD. 
Brookside Tube Works, Middleton St. Jl 
Darlington. Telephone : Dinsdale 42 
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Strength and Efficiency .. . 
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... that’s what you get with a JOHN SHAW hydraulic press. The SHAWBALE 
scrap metal baling press illustrated is rated at 550 tons. The box is 6ft. 6in, long 
< 5ft. Oin. wide = 2ft. 8in. deep to give a capacity of 86 cub. ft. The output 
is 15/20 bales/hour with two 50 h.p. pumps. Size of bale is 5ft. Oin. = Ift. 6in. 
< Ift. 10in. This is one of a wide range of scrap baling presses we manufacture, 
all of which are operated by hydraulic oil pumps, thus eliminating corrosion in 
valves and pipes. We produce presses for every purpose and industry, skilfully 
built to the highest specifications and to modern design, and each press we build 
is designed to meet the individual requirements of the customer. That is why you 


will do well to specify.... 


. . « presses by JOHN 


Among the presses built by JOHN SHAW are: 


PIERCING, FLANGING and BENDING 
PRESSES ; . 

SHEET METAL WORKING PRESSES ; 
BALING PRESSES ; 

PLYWOOD and VENEER PRESSES ; 
LAMINATED PLASTIC SHEETING 
PRESSES ; 

RUBBER VULCANIZING PRESSES ; 
SCRAP METAL BALING PRESSES ; 


JOHN SHAW & SONS (Salford) LIMITED - 


SALFORD - 


DE-WATERING PRESSES FOR WET 
BOARDS ; 


REFRACTORY BRICK MAKING 
PRESSES ; 


PRESSES FOR POWDER METAL- 
LURGY, Etc., Etc. 


All these and many others are described and 
illustrated in Catalogue No. 59 which we have 
recently produced. 





LANCASHIRE - ENGLAND 


Enter No. 971 on reply card 




















































































LIQUIDS 


















<alie Nl 
Containerised waste is picked up—hauled—and dumped by one man. 


is the NEW method of waste collection and disposal by 





Soe u SYSTEMS 


The entire waste and by-products of a major industrial plant can be handled by 
one man—the driver/operator of a Dempster-Dumpster vehicle—and a series of 
containers strategically located throughout the plant. Unsightly and insanitary 
rubbish heaps are abolished. Containers are designed to suit every type of appli- 
cation and sizes range up to 15 cu. yards capacity. 

When journeys to outside tips are involved, the ““Dumpmaster” range of self- 
loading, compaction bodied vehicles can lift and empty into their own bodies, 
containers of up to 6 cu. yards capacity and compress the material in a ratio of up 
to 3:1. 

For large scale bulk collection and movement, the Dempster “Dinosaur” is 
capable of picking up or setting down, off-loading onto raised wharf or tipping to 
empty, bodies of up to 40 cu. yards capacity. 

Dempster systems are adaptable to meet every waste disposal problem and are 
suitable for many process materials handling applications. 

If you have a waste handling problem or are collecting by conventional methods 
why not ask for a survey to be made without obligation ? Further information on 
request—films also available by arrangement. 

Manufactured under licence in U.K. by:— 


POWELL DUFFRYN ENGINEERING CO. LTD. 


(FORMERLY CAMBRIAN WAGON & ENGINEERING CO. LTD.) 
CAMBRIAN WORKS, MAINDY, CARDIFF 
Telephone: Cardiff 29611 Telegrams : “‘Peedeng, Cardiff” 


There is a system in the 





Dempster range to suit 
every requirement — write 
for full details NOW 
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TILLEY 


lighting 











The Tilley Lamp Company manufacture a unique range of portable paraffin 
pressure Floodlights, Storm Lanterns, Lamps and Heaters for use in engineer- 
ing and industry. 

Illustrated can be seen the powerful, portable 5,000 c.p. Tilley Floodlight, 
the F.L.6, which gives 48 hours of independent light on only 6 pints of paraffin. 


Also illustrated is the A.L.16, one of the many Lamps manufactured by The 
Tilley Lamp Company in co-operation with Railways 

throughout the world. 

If you have a lighting problem involving independent, port- 

able light we shall be pleased to co-operate with you in 

solving your difficulties. 





* HAVE YOU HEARD? 

We now have an equally efficient range of 
Lamps and Heaters operating on 
PROPANE/BUTANE. 


Details of these will interest you. 














We recommend ESSO BLUE 


Write for leaflets to DEPT. EN9 :— 


The TILLEY LAMP COMPANY LIMITED, 
70-72 Jermyn Street, London, S.W.1 
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ERECTION 
SERVICES ... 


. . two words that cover a vast amount of work in 


Britain and abroad; the erection of power stations, bridges, 

pipelines, gasholders, storage tanks, hangers and towers, 

riveted and welded platework. All these services, backed by a large team of 
designers and engineers, represent one facet of the contribution towards progress 
made by Carter Horseley (Engineers) Ltd., a member of one of Britain’s most 


progressive engineering organisations . . . 


HORSELEY PIGGOTT LIMITED, ee 
Tipton, Staffs. Be Be 


MECHANS LIMITED, 
Glasgow. 


CARTER HORSELEY (ENGINEERS) LTD., 7 
Sheffield, Waddon, Newcastle, Liverpool HORSE EY 
and Tipton. -_ 





100 





TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 


Powerful, 
Positive, 






The Illustration shows a typical application. The Reid 
Gear Co., Ltd., required a powerful, sensitive and 
completely trustworthy clutch unit for their two-speed 
reduction gear, to transmit the enormous effort applied 
in actuating the emergency sluice gate on a Scottish 
Hydro-Electric Project. The features mentioned above 
qualify Taylor Clutches to satisfy such exacting demands 
because they constitute the very ingredients of strength 
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HADRIAN'S 


TOMB 











Taylor Clutch is a self-contained unit, and reliability—the choice was a Taylor Multiple Disc 
easily assembled, quickly fitted and Clutch. 

produced to perform many years of 

strenuous work. 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON - LANCS, 
Enter No. 1001 on reply card 




















Wonders of the World 










H” RIAN, Roman Emperor, built this mauso- 
leum for himself and his successors over 
1800 years ago. Originally it was encrusted 
with magnificent marble and the circular wall 


amous 
orgings 


was crowned by a cone of earth planted with 
trees. Hadrian also built the bridge which 
jives access to the tomb. The mausoleum 


eventually became the medieval citadel of 
Rome and is now known as the Castle of 


San An 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 


indispensable contribution of steel tubes to 
these achievements 


. all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 














TUBE WORKS I'? 





For Steel Tubes and Steel Tube Fabrication 






= ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 ‘GRAMS: ‘FRAMES’ S°LAND 


HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
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All Cobex and correct, sir .es, Cobex knows its drill. Whatever the exercise, deep-draw, 
vacuum-form or extrusion; sawing, drilling or welding, Cobex comes out with 


In your design and manufacturing plans you can count on the absolute obedience of every Cobex 
sheet, panel, rod, tube and laminate. Under fire, Cobex coolly refuses to support a flame, and it takes C 


the acid test of chemical attack in its stride. From boudoir lamps to chemical plant, Cobex gives 


unflinching service beyond the call of duty. 


From the left...Number! 


Cobex is available ex stock from: 


Midlands Office and Depot 
Pensnett Trading Estate, Brierley Hill, Staffs 
Tel: Kingswinford 3551 


Northern Depot 

Leestone Road, Wythenshawe, Manchester 22 
Tel: GATley 6731 

Scottish Depot 

40 Queen Mary Street, Bridgeton, Glasgow S.E 
Tel: BRIdgeton oo10 


Miltoid Sales Division 
34 Royal College Street, London N.W.1 
Tel: EUSton 4146 


BX PLASTICS LIMITED 

A Subsidiary of The British Xylonite Co. Ltd. 

COBEX & BEXTRENE SHEET SALES DIVISION 
ps Brantham, Manningtree, Essex Tel: Manningtree 401 
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extruded section for chemical plant 

expanded for anti-corrosion grills 

tubing for corrosive fluids 

rod for chemical plant 

extruded glazing strip 

welding rod for fabricating Cobex 

Cobex/Velbex laminates for toughness 

opaque lamination with expanded metal for cowlings 
corrugated for roof lights etc. 

thick chemical grade sheet 

Cobex/expanded metal laminate for higher temperature 
perforated sheet for lamp shades 

rigid transparent sheet 

opaque sheet for display and general forming 


corrugated translucent white sheeting for lighting 
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TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civil and heavy engineering. 
Such characteristics are ensured by:— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work, 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON - LANCS, 


Powerful, 
Positive, 








The ilustration shows a typical application. The Reid 
Gear Co., Ltd., required a powerful, sensitive and 
completely trustworthy clutch unit for their two-speed 
reduction gear, to transmit the enormous effort applied 
in actuating the emergency sluice gate on a Scottish 
Hydro-Electric Project. The features mentioned above 
qualify Taylor Clutches to satisfy such exacting demands 
because they constitute the very ingredients of strength 
and reliability—the choice was a Taylor Multiple Disc 


Clutch. 
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all descriptions in alloy 
‘and Carbon Steels 


(all heat treatment facilities) 
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TEL: 2876 


ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 





‘GRAMS: ‘FRAMES’ S°LAND 
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HADRIAN’S 
TOMB 





He Roman Emperor, built this mauso- 
leum for himself and his successors over 
1800 years ago. Originally it was encrusted 
with magnificent marble and the circular wall 
as Crow ned by a cone of earth planted with 
trees. Hadrian also built the bridge which 
gives access to the tomb. The mausoleum 
eventually became the medieval citadel of 
Rome and n known as the Castle of 
San yelo 
The V jer f the Modern World will be 


chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements 








For Steel Tubes and Steel Tube Fabrication 
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Wonders of the World 


HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
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vacuum-form or extrusion; sawing, drilling or welding, Cobex comes out with 
flying colours—and what a range of colours! 
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In your design and manufacturing plans you can count on the absolute obedience of every Cobex 
sheet, panel, rod, tube and laminate. Under fire, Cobex coolly refuses to support a flame, and it takes 
the acid test of chemical attack in its stride. From boudoir lamps to chemical plant, Cobex gives 


unflinching service beyond the call of duty. 


From the left...Number! 


Cobex is available ex stock from: 


Midlands Office and Depot 
Pensnett Trading Estate, Brierley Hill, Staffs 
Tel: Kingswinford 3551 


Northern Depot 

Leestone Road, Wythenshawe, Manchester 22 
Tel: GATley 6731 

Scottish Depot 

40 Queen Mary Street, Bridgeton, Glasgow S.E 
Tel: BRIdgeton coro 


Miltoid Sales Division 
34 Royal College Street, London N.W.1 
Tel: EUSton 4146 
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extruded section for chemical plant 

expanded for anti-corrosion grills 

tubing for corrosive fluids 

rod for chemical plant 

extruded glazing strip 

welding rod for fabricating Cobex 

Cobex/Velbex laminates for toughness 

opaque lamination with expanded metal for cowlings 
corrugated for roof lights etc. 

thick chemical grade sheet 

Cobex/expanded metal laminate for higher temperature 


12 perforated sheet for lamp shades 
BX PLASTICS LIMITED 13 risi 
A Subsidiary of The British Xylonite Co. Ltd. rigid transparent sheet 
COBEX & BEXTRENE SHEET SALES DIVISION 14 opaque sheet for display and general forming 





os 
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corrugated translucent white sheeting for lighting 
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| THIS INFORMATIVE 
WALLCHART 


FREE! 


TO TECHNICAL COLLEGES AND 
APPRENTICE TRAINING SCHOOLS 


i sno. surfacing» 
‘ng snout and line poring, ee 
sage and drilling operall 


milling, turning 





A GRAPHIC TEACHING AID 


Designed to assist verbal instruction, this chart dia- 

The chart is issued as a contribution to tech- grammatically shows the working mechanism of asmall boring 

nical education from H. W. Kearns and Co. machine and photographically illustrates snout and line 

Limited, manufacturers of Horizontal Boring 5 : ‘ 

Machines featuring specially developed methods 
of co-ordinate setting. 


boring, surfacing, milling, turning and drilling operations. 
A really useful aid, the chart is printed in three colours 
with a protective finish, measures 30”x 20” and has no 


Wea hibiting at the hy. 
oncetnes Agtess advertising matter. 


INTERNATIONAL MACHINE TOOL EXHIBITION 1960 


on STAND 56, Olympia, London, june 25—July 8 A copy will be sent FREE on receipt of 2/6 to cover 


postage and wrapping. Also available in French and German. 


H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 











KSTG 
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Photograph by courtesy of Kirkstall Forge Engineering Lid. 





Schieldrop 


Industrial Oil Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Tel: 414 (4 lines) 
BRANCH OFFICES 














LONDON MANCHESTER SOUTH WALES BIRMINGHAM eS 

2,3 & 5, Studio Place, 32, Deansgate, Neath Abbey, 17, Welwyndale Rd., , 

goo aaa Manchester. Glamorgan. Sutton Coldfield. : 
Tel.: Belgravia 3785 Tel.: Blackfriars 3851 Tel.: Skewen 3383 & 3103 Tel.: Erdington 2772 
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83] PZE L. 250 TON SEMI-AUTOMATIC 
| BATTERY BOX MOULDING PRESS 


Features of this BIPEL press are 

its large table area, ample daylight, 
long stroke ejector gear, and accuracy 
in operation. Special presses can be 


made to suit customer’s requirements. 





*- ELECTRICALLY CONTROLLED mam 


DIE GASTING 
FLASH GLIPPING PRESS 


This entirely new downstroking 30 ton 












BIPEL hydraulic flash clipping press 
has all the advantages of accurate 


semi-automatic operation. It is fast 





and safe to operate. Pressure 


a. range 10, 20 or 30 tons. 





BIPEL —the specialist hydraulic engineers 


Write for full details to B.L.P. ENGINEERING LIMITED, STREETLY WORKS, SUTTON COLDFIELD Telephone : Streetly 2411 
Enter No. 1041 on reply card 
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Thick walled tubes, seamless pressed, undergoing 
tests using super-sonic equipment. 


Our products meet the most exacting requirement 
g 


4 


> sil L 1 4 [ fr r nm 7 c 
ull British and Foreign inspection standards 








HIGH PRESSURE VESSELS AND TUBES 


Nowadays the varied processes used in industry demand plant capable of 
operating at extremely high pressures and at high and low temperatures. 
We employ three different methods of manufacture for such plant — 


seamless forging 
seamless pressing 
seamless drawing 


The choice of the most suitable one of these, coupled with the selection of 
the right material, ensure the most economical manufacture of our vessels 
and tubes. Our works are equipped to handle ingots up to 120 metric tons 
for making these products. 


STAHL- UND ROHRENWERK REISHOLZ GMBH. DUSSELDORF-REISHOLZ 
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These top and bottom Eccentric Straps for large 
Marine Engines are made as steel castings in a modern 
steel foundry. Designed for a lifetime’s work under 
continuous service, they have proved their reliability 
and saved more than } of the cost of the materials 
they have replaced. 

Are you satisfied that your components are being 
made in the most economic way ? Why not call in 
a steel foundry engineer at the design stage and use 
steel foundry know-how. 














This is typical of the numerous examples to 
be seen onthe B.S.F.A. Stand No. 48 at the 
Engineering Materials & Design Exhibition, 
Earls Court, 22nd to 26th February. 









THE BRITISH STEEL FOUNDERS ASSOCIATION 
















Broomgrove Lodge, Broomgrove Rd., Sheffield 
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THE FUSES TO USE- 


This identification chart has been 
produced to show the applications 


WHEN AND HOW TO USE THEM —wersnatise teased to orward «copy 


to any user, on request. 











SEE US ON 
STAND D9 


Parmiter Hope & Sugden Lid.| =| @ 
FLUVENT ELECTRICAL WORKS LONGSIGHT MANCHESTER 12 | canis court 


London : 34 Victoria Street, S.W.1 Glasgow : 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4 APRIL 5th—9th. 

















G@® PH 162 
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“FULLY AUTOMATIC » 


* MAXIMUM ree ey 
EFFICIENCY ij Pi 
* MINIMUM 

MAINTENANCE 


AUTO-KLEAN 


answers your _ 
filtration problems 























Self-cleaning with fully-automatic sludge removal, 
AUTO-KLEAN FLUSHFLO wire-wound filters 
ensure continuous full-flow protection to the finest 
degree, with high and sustained efficiency through- 
qut the life of the plant they protect. AUTO- 
AUTO-KLEAN FLUSHFLO filters are avail- 
able in motor-driven designs for fully automatic 
or continuous cleaning at flows up to 150,000 
gallons per hour and in defined meshes from 
0.0015” upwards. They are particularly recom- 
mended for handling scale and abrasive dirt in 
water, soluble oils, coolants, and bearing lubri- 
cants on heavy machinery. Hand-operated 


models are available where motor-drive is not 
required. 


KLEAN FLUSHFLO filters operate with the 
minimum of maintenance, at the same time giving 


lower costs for plant maintenance and production. 


‘s Send for your copy of the fully 
descriptive leaflet. 


AUTO-KLEAN filter anything 
that flows. AUTO-KLEAN FLUSHFLO WIRE-WOUND FILTERS 


AUTO-KLEAN STRAINERS LIMITED 


ASU 4u D) — << } : \3 72% IN | Engineers in Filtration 


LASCAR WORKS - HOUNSLOW - MIDDLESEX 
Telephone: HOUnslow 7722 (10 lines) 


AUTO-KLEAN ~- AUTO-KLEAN MICOM - AUTO-KLEAN FLUSHFLO - AUTO-KLEAN CIRCO 
AUTO-KLEAN LOLOS - AUTO-KLEAN KOTON - AUTO-KLEAN WYMESH 
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any other 


V-belt 
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LAST 20 to 50% te 
LONGER... Yet priced no | 
higher than ordinary belts 


aovee® 





Grommet Y.Belts 


ALL BRITISH 


TEXROPE GROMMET 
V-BELT DRIVES 


MANUFACTURED 
/ AND SOLD ONLY BY 


FRANK & CO LTD 


SHIPLEY YORKSHIRE 


"Phone : SHIPLEY 5314? 
Grams : CLUTCH, SHIPLEY 
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castings 
An bronze 


E FROM 1-02. T0 5 TONS 





Large illustration shows 
a Shipham casting for a 
Centri Pump Cover 
—ov len 4 0’; 
weight 1330 

—. o Centrifugal 


nets" a “ SHIPHAN & COMPANY LT D,, gees: NNER — 


Ibs. 
_ rss _ A MEMBER OF THE NEWMAN NENDER GROUP 
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NYPAG 


CONVEYOR BELTING 


GREATER TENSILE STRENGTH 
IMPROVED IMPACT RESISTANCE 
REDUCED WEIGHT 

INGREASED FLEXIBILITY 
BETTER TROUGHING 
IMPROVED TEAR RESISTANCE 
BETTER FASTENER ANCHORAGE 


PERMITS SMALLER DRUM DESIGNS 





BTR announce the availability of a complete 
range of conveyor belts with performance 
markedly superior to heavier constructions 
employing highest quality cotton duck. 

The nylon-wefted fabrics incorporated in 
Nypac belts ensure increased economies — 


in whatever industry they operate. 





BTR Industries Ltd 


THERMOPLASTICS o auaeeen MANUFACTURERS 


VINCENT SQUARE, LONDON 5S.W.! 


eairisn 


HERGA HOUSE, 
RUBBER 


ENGINEERS N 


1/3129 
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*DURIUM’ |‘ RAWLCRETE’ 


TIPPED MASONRY DRILLS | TUNGSTEN 

So famous have these amazing drills become that ( l CARBIDE TIPPED 
the name DURIUM tends to be used for any drill 

of its general type. Don’t be misled by ohis. | (ROTARY) 
DURIUM means the special New Process, almost | CONCRET E DRILLS 


diamond-hard, carbide tip developed and made 
only by the Rawiplug Company. No other drill 
is a genuine Durium. DURIUM Drills give really 
sensational cutting performances in brick, tile, 
cement, slate, etc. They are silent in operation and 
have a quite exceptional long-service capacity for 
withstanding the abrasive action of masonry that 
so quickly ruins ordinary drills, Another exclusive 
feature of Durium Drills is their patented rapid- 
helix flute, which forces out spoil and prevents 
clogging. Only a Durium Drill—a_ genuine 
Rawiplug Durium—gives such life and service. 
First re-sharpening is FREE ! 


For use in a wheelbrace or slow speed electric drill. 


These drills are 
| for hole boring in concrete, 
hard brickwork and_ tiles 
| with portable rotary action 
tools. They have from four 
to six cutting edges (depend- 
ing on sizc) and it 
should be damaged the 
| remainder will go on cutting. 
Spoil is automatically carried 
| away through the cored shank 
and ejected via the slot. 


designed 





26 sizes 4” up to 2” 
cutting diameter. 


WRITE NOW 


17 sizes $/32" to 1” cutting diameter and 11 long series 
4” to 1” cutting diameter for up to 16” drilling length. 


‘DURIUM’ TIPPED GLASS DRILLS 


For use in glass, china, vitrolite, pottery, etc., 
Can be used in a wheelbrace or slow speed 
electric drill. 

9 sizes from 4° to 4” cutting diameter. 







and power tools. 


THE WORLD'S LARGEST 
MANUFACTURERS OF FIXING DEVICES 


one ¥ 


| EXTENSION TYPE DRILLS ANY DEPTH 
By adding extension rods to the 

| Extension Type Rawlcrete Drill, 

any depth of hole can be drilled. 


for illustrated literature describing | 
fully these and other Rawiplug 
high performance drills 








GS 


ay 









l 
) |‘ VIBROTO’ 
|| HARD TIPPED DRILLS FOR 
| | VIBRATORY DRILLING 


Vibroto Drills are specially manufac- 
I tured for use with the Vibroto Drilling 
| Machine—a high efficiency power tool 

which allows of two vibratory actions 
| (Light Rapid and Heavy Slow), and also 

a rotary action for use with standard 

Durium masonry Drills or ordinary Twist 

Drills. With their special cutting angle 

metallic carbide tips, and the high grade 

steel shanks heat-treated to withstand 
| abrasion, Vibroto Drills put up spectacular 
performances in the drilling of concrete 
| and other hard materials. 
Io sizes 5/32” up to 
diameter. 
| Sn can be carried out by 

Rawlplug Technical Representatives any- 

} where in the British Isles. 





15/32” cutting 





— 7) ‘DURIUM TIPPED HAMMER DRILLS 


For percussion drilling in hard materials 
suchas Granite, Blue Bricks, Concrete, etc., 
Durium Hammer Drills have a very much 
| longer life than ordinary percussion drills. 

They can be used in most electric Hammers 
and some type of Pneumatic Hammers. 

13 sizes from %” nominal 

{ drill diameter to 13”. 





THE RAWLPLUG COMPANY LIMITED 
CROMWELL ROAD - LONDON Ssw7 


<3 
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1,000 goll. kettle in 4” 


copper. 
Lynx Quosi-arc welded. 


12,000 gallon water 
separator 


Stainless steel 
vessel with mild 
steel jacket 
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WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 
CLARKS CAN COPE 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


CLARK 


GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 
Telephone 37654 Telegrams ‘Clark Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach all 
operate to your advantage.... 


Clarks offer you a unique combination of the most advanced 
equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper, or aluminium- 
bronze .. . Clarks of Hull will not only give you the practical 
solution to your problem—they’ll deliver a first-class job on time ! 


Send that enquiry first to Clarks of Hull. 


BCA 
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Diesel 
Enqines 


Main Propelling 
Diesel Engines 
In powers up to 


1,200 H.P. 


THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 
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For all 
types of 


BOLTS 


NUTS 
SCREWS 
and 
STUDS... 
















CONTACT 
A Lisdon & SON LT 


ALTRINCHAM ST. MANCHESTER, 1 





LONDON : W. Kelway-Bamber & Co, Ltd., Room? — 
70 Victoria Street, $.W.1. Telephone : Abbey 6860 


NE. COAST : Fasteners Led., 2 Hall St., Barnard Castle 
County Durham. Telephone: Barnard Castle 3172 | 
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When you need tough SRax? 


CHOOSE HUGHES 


** Just listen to that beat ”’ 


“ Marvellous!”’ 











LOCKWOOD & CARL 


Manufacturers the well 


known 


of 
“Patent Double Action 


Piston Rings’ yor steam engines 


‘* Ever hear anything so smooth and solid ?”’ 


THE ENGINEER 








“ Never ”’ 
‘* Makes the old feet tap, don’t it?” 
“ W-e-l-]. .. I suppose it does ”’ 


‘** Never been a band like it ” 


** Band? I thought you were talking 
about the engines since we fitted 
L & C Piston Rings!” 





MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 





} 
| 
} 


y Tough! 


Pe aaa Ss 


PAS ee mi 


Specialists in the 
manufacture of Cast- 
ings in Manganese 
Bronze; Phosphor 
Bronze ; Gun Metal ; 
Brassand Aluminium. 


SPECIAL 
ALLOYS TO 
SPECIFICATION 








j. & }. MUGHES LTD., Albion Metal Works 


Woodcock Street, Birmingham, 4. 
Enter No. 1124 on reply card 
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For every Industry 





With more than 

60 years’ experience 

in rubber mouldings, our 

Technical Service is well 

The Og Grammar qualified to help and advise you 
1614 


THE HARBORO’ RUBBER CO. LTD. Market Harborough 
Enter No. 1125 on reply card 









Mistorie Mardore 






Tel 2274-5-6 
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DESIGN 


structural 


FABRICATION 





GALVANISING 


Ss t e e I W oO r 4 INSTALLATION 













GROUP 
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Gantries and other special structures to meet Customer’s requirements are 
undertaken by the BICC Group. 


KY» 






~_ 
ratte 






BRITISH INSULATED CALLENDER’S CONSTRUCTION CO. LTD. 
and 
PAINTER BROTHERS LIMITED 


x 


x 
VT RYE 
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x 
* \ 
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specialize in galvanised steel structures throughout the World. 





OVERHEAD LINES 










Contractors: BRITISH INSULATED CALLENDER’S CONSTRUCTION COMPANY LIMITED 





30 LEICESTER SQUARE, LONDON, W.C.2. 









TELEPHONE: TRAFALGAR 7777. CABLEGRAMS : BICALCON, LONDON 






CALLENDER-HAMILTON 
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Steelwork: PAINTER BROTHERS LIMITED, HEREFORD. TELEPHONE : HEREFORD 3101 






Designers! 
Is this 


Feb. 12, 1990 THE ENGINEER 


Designer's Handbook Wo. 2 


DRY BEARINGS 
& MATERIALS 


on your Sy 


shelf yet? 


For the designer who knows about Glacier DRY 
Bearings—uses them—and points out years afterwards 
how right he was—it is now possible to save not only 

cost and maintenance in mechanical assemblies (to say 


nothing of oil), but designer’s time and trouble, too! 


Glacier Designer s Handbook No. 2 
is out now! 


This new handbook makes the drawing of most dry 
bearings quite unnecessary : all you need do is quote the 
Part number. In addition it provides COMPLETE 
TECHNICAL DATA on properties dimensions and 
tolerances for DU and DQ Dry Bearings and Materials 


—as well as on DG and DL process treatments. 


THIS BOOK SHOULD BE 
IN THE HANDS OF 
EVERY DRAUGHTSMAN! 


FREE OFFER: 

We will send to any company, 
on receipt of a request from 

an official of the company, 

a copy of the Glacier 
DESIGNER'S HANDBOOK No. 2 
for each of their draughtsmen. 


We will also send a copy to 
any individual draughtsman 
who writes to us on his 
company's letterheading 


Write now to 


GyNANGN IER 


THE GLACIER METAL COMPANY LIMITED, DEPT. 6 - ALPERTON : WEMBLEY - MIDDLESEX 
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For Internal Pressure Work 


Turbine Casings, Steam Chests, 
Valves, etc., in carbon and alloy steels 
up to 15 tons weight and to any 
specification. 


mn 


ON ADMIRALTY, WAR OFFICE, LLOYDS 
and other LISTS. 


The a> Steel Foundry & Engineering 
Co. Ltd. 
ATLAS STEEL WORKS, ARMADALE, WEST LOTHIAN, 
SCOTLAND 


Telegrams: ‘‘ Atlas Armadale, West Lothian.”’ 
Telephone: 323 Armadale. 
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How do you make up the Io§ 
your boiler feed water 
Untreated waters freque 


i 
Caird G Rayner. 
LTD 
Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, 


Oil Fuel Heaters and Exhaust Steam Oil Separators. 


777 COMMERCIAL ROAD LONDON E14 


Also Bushey Works By-pass Watford Herts. 
Enter No. 1152 on reply card 


ANY NUTS 
OUT OF PLACE? 


Bone shaking vibration can slacken 
the tightest nut. The way to 
smooth your worries is to fit 
KOLOK Positive Lock Washers. 
They come in every size. 


KOLOK 


POSITIVE LOCK WASHERS 


(AVAILABLE IN ALL SIZES) 


Telephone: EASt 3216 











45 Renfrew Street, Glasgow, C.2. Telephone; DOUglas 9292 
Enter No. 1153 on reply cara 


POSITIVE LOCK WASHER CO. LTD. 





The KEY toa good replacement 
floor topping 





prepared 
exkling sub-surface 


by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 
of hand hacking. 


Saving time and materials. 


Minimising interruption to factory routine 

and road traffic. 

The METTEXTURE SERVICE 
includes 

EQUIPMENT and OPERATORS 





THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, !!, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 
Enter No. 1154 on reply card 
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“HIGH PRESSURE 


STEAM 
IN GHEGK 


introducing the 
flexible wedge disc 


by CRANE 


Crane once again underline their pre- 
eminence in the valve field with the develop- 
ment of the Flexible Wedge Disc for Gate 
Valves on steam service where high pres- 
sures and high temperatures are being used. 
The Flexible Wedge Disc is especially suited 
to most service conditions up to about 
1100°F and can be supplied for Nos. 47, 33 
and 76 Cast Steel Wedge Gate Valves 
(British or American Standard end connec- 
tions). The outstanding features are: (a) 
The flexibility of the disc eliminates the 
possibility of its sticking in the closed 
position. (b) It takes less torque to unseat 
from the closed position, and likewise less 
torque to seat. This feature is especially 
useful on motor operated valves. (c) It re- 
mains tight on both sides —at the inlet seat 
as well as the outlet seat—over a wide range of pressures. The body 
of the valve remains pressureless when closed. Crane manufacture 
steel valves for many purposes and services involving steam pressures 
up to 600 pounds and temperatures up to 1100°F. Individual testing 
during and after manufacture ensures peak performance and reliability 
always. They are made with screwed, butt-welding or flanged ends to 
British Standards F, H, J, K and R, and also to American Standards. 


The Crane Flexible Wedge Disc is more fully described in Leaflet No. 
452, which can be sent on application to Dept. 12, Crane Ltd., 15-16 
Red Lion Court, Fleet Street, London, E.C.4. Works: Ipswich. Branches: 
Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester. 
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GIANT 
GRAPHITE-FILLED 
SELF LUBRICATING 

BUSHES 





(Cast weight over 
4 ton per bush, 
bore 17 inches : 

length 32 inches :) 


everyone’s 
cup of tea... 


“BUT THEY WERE EXACTLY RIGHT FOR GLENFIELD& KENNEDY, 
the well known Kilmarnock hydraulic engineers, for the bushing of 
the trunnion bearings of two very large radial control gates for 
installation on the spillway crest of a huge water supply dam in 
Australia. Both gates are 40 ft. wide by 43 ft. 9in. high, and when the 
reservoir is full the two bearings of each gate will individually carry a 


load of about 550 tons.’’ 
{ ' 
want, with internal, external or end lubricating 


as required, Phosphor Bronze or Gun Metal, 


Francis W Bivkett'e Sous Ltd, 


Founders and Engineers 
CLECKHEATON + YORKSHIRE: Tel: 3366/7/8 
AND AT LONDON, MANCHESTER, BIRMINGHAM, CARDIFF. BRISTOL, AND MIDDLESBOROUGH 


Enter No. 1162 on reply card 


fit and forget 








PONE greet 


‘Self-lubricating’ Bushes 








Made in sizes from 3” dia. up to as big as you B. 
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Qsudenberc 
) - BRONZE TUBE PRESSURE GAUGES 
from stock 

















We have complete range of gauges in stock, both 
4in. and 6in. dial, from 0-15 Ib/in*® to 0-1000 Ib/in: ; 
these are fitted in a brass case with back flange for 
surface mounting and with pressure connection screwed 
in. B.S.P. 

Also in our stock we have a big selection of other 
gauges to suit most industrial applications and a 
four-page stock folder, which gives full details, will 
gladly be sent on request. 





THE Mew . Ranget DEAD-WEIGHT TESTER 


PRESSURE RANGE 
10 to 8,000 Ib/in® 

















This Tester is fitted with a Patent Priming 
Pump for easy and rapid filling. Automatic 
pressure changeover is obtained by a patented 
Dual Range Piston Unit, and the ‘ Ranger’ is 
capable of a high degree of accuracy. 


Please send for a copy of our 
catalogue for full details of 
our complete range of 
instruments. 





BUDENBERG GAUGE COMPANY LIMITED 
BROADHEATH NR. MANCHESTER, 














dmBU44/45, 
Enter No. 1171 on reply card 
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| Nigh Gade Soft Gey Sn & Nw Ferrous Castings : 
: a ‘py 
PATTERN MAKING po 
« (“4 
I F dl : 
YSELEY FOUNDRY LID. : 
a Wolverhampton Office: Telephone: 7 
2 BUSHBURY WORKS, ACOCKS GREEN 1283 
es WOLVERHAMPTON Telegrams: ¢ 
t Telephone 21455 Tyseley Foundry B’ham. : 
t JAMES ROAD, TYSELEY, : 
a BIRMINGHAM, II Hy 
: : 
: se : a oa : 
Ser the eneral Enginiring Machine Set & Electrical Srates ; 
: : 
@ 
: 
ae eae ttle . 
‘inter No. on reply cai ’ 





Between you 





and Boiler 






An impenetrable shield of f[PEXIO No.1 


On guard, and constantly ready to fight against corrosion in boilers or steam 
raising plant is Apexior No. 1. 
Applied as a thin film to surfaces which encounter water or steam tempera- 
tures between 170°—1000°F., Apexior No. 1 is an effective, low cost protection 
re | for expensive boiler plant. It cuts corrosion to an absolute minimum; 
ASH PAINTS LIMITED reduces scale formation. Any scale which forms can be easily and speedily 
works ceo | removed without danger of damage to plant as it is non-adherent. 
mae hin Other advantages come with Apexior No. 1: heat transmission is improved; 
and since Apexior is an inert coating, feed water is left completely free from 
’ discolouration or contamination. Keep step with industry to-day—be boiler : ; 
ak ses wise and Apexiorise. ? 
For full information on all aspects of Apexior No. 1 write for Booklet 
‘*Preventing Boiler Corrosion”’. 


Corrosion... 













Pees eer seecsededacd ponek 





BRITISH PAINTS LIMITED Apexior Division 


eecccerconceed 








Portland Road, Newcastle upon Tyne 2 60 rn 
London * Liverpool « Sydney « Adelaide : Durban - Cape Town + Calcutta - Trinidad « New York - Dublin “puma pants Lowen. 
OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING = be ‘ 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 


PATENTS - 


4/6 per line of approximately 6 words. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., }-page £29 10s. 4-page £54. 


Lineage Rate. 


MISCELLANEOUS - 
Minimum 18/-. 


AGENCIES - 
Inch Rate. 


DIRECTORS - 


PARTNERSHIPS 
54/- per single column inch and pro rata. 12 lines to 1 inch. 


Full page £100. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR HIRE 


Lineage Rate. 


4/- per line of approximately 6 words. Minimum 16/-. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g., d-page £25 10s. 4-page £48. 


Inch Rate. 48/- per single column inch and pro rata. 12 lines => 1 inch. 


Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a }-page 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to :—Classified Advertisement Dept., “ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 


(12 column inches). 





PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


HENDON TECHNICAL COLLEGE, 
THE BURROUGHS, HENDON, N.W.4. 


LECTURERS 


Applications are invited for the following posts : 

(a) PRINCIPAL LECTURER in Mechanical 
Engineering to teach Applied Thermodynamics to 
post-Higher National Diploma level. : 

Candidates must possess —_ academic qualifica- 
tions and be Corporate Members of the Institution 
of Mechanical Engineers. Appropriate teaching 
and industrial experience essential. ‘ 2 

(b) TWO SENIOR LECTURERS in Electrical 
Engineering to teach : 

(1) Electrical Measurements. 

(2) Electronics to post-Higher National Diploma 
level. 

Candidates must possess a good honours degree, 
be Corporate Members of the Institution of Electrical 
Engineers, and have appropriate teaching and 
industrial experience 

Salary within the range (men) : 

(a) £1788-£1951 per annum. 

(b) £1588-—£1801 per annum. 

Application forms and further details (s.a.e.) 
from the Clerk to the Governing Body, Town Hall, 
Hendon, N.W.4. Closing date 26th February, 1960. 

Cc. E. GURR, M.Sc., Ph.D., _ 

E8885 Secretary to the Education Committee. 





MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 


(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 


MECHANICAL RESEARCH ENGINEER 


The College is engaged on a large-sca'e research 
programme into the automatic control of machine 
tools with the support of D.S.1L.R. A Senior Research 
Engineer is required to be responsible for the mech- 
anical engineering aspects of the work, including the 
design, development and application of measuring 
and control devices. Special experience in the field 
of servo-mechanisms is essential. : 

Salary, according to qualifications, in the range 
of £1200 to £1500 per annum. Superannuation 
scheme. ee 

Further particulars and form of application may 
be obtained from the Registrar, The Manchester 
College of Science and Technology, Manchester, 1, 
to whom completed forms should be returned by 
Saturday, 27th February, 1960 * E8814 





ROYAL AIRCRAFT 
ESTABLISHMENT, TECHNICAL 
COLLEGE, 

FARNBOROUGH, HANTS. 


SENIOR LECTURER IN SERVO- 
MECHANISMS 


Applications invited for post of SENIOR LEC- 
TURER IN SERVO-MECHANISMS, to teach 
subject for Dip. Tech. and A.F.R.Ae.S. 

University ee or equivalent and preferably 
some industrial and/or teaching experience required. 
Facilities for research available. Duties to com- 
mence as soon as possible. 3 

Burnham Scale for Technical Colleges : £1550 by 
£50 to £1750. : 3 

Details and application forms from Principal of 
College for return within fourteen days. 3 








LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 


SENIOR LECTURER 





Applications are invited for the post of SENIOR 
LECTYRER IN THERMODYNAMICS, in the 
Department of Mechanical Engineering. Applicants 
should have had industrial or research experience 
and, preferably, possess a University Degree. 
Encouragement will be given to undertake research 
and consulting work. 

Salary scale: £1550 by £50 to £1750 per annum, 
the commencing salary being determined by previous 
experience and qualifications. The post is pension- 
able. 
Application forms and further information may be 
obtained from the Registrar. (In reply, please quote 
4/C.) E8842 


PUBLIC APPOINTMENTS 


CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 





VACANCIES FOR TEACHING STAFF 
IN TECHNICAL COLLEGES 


Applications are invited for the following posts to 
commence duty on Ist September, 19 Separate 
application forms for each post and further par- 
ticulars may be obtained from the Principal of the 
College concerned (stamped, addressed envelope) 
and should be returned to him as early as possible. 
Burnham (Further Education) Salary as 


follows : 

LECTURER: Men: £1370 by £35 to £1550; 
Women: £1100 by £28 to £1240 plus equal pay 
increments. 

ASSISTANT GRADE “B”: Men: £700 by 
£27 10s. to £1150 ; Women: £630 by £22 to £920, 
plus equal pay increments. 

ASSISTANT GRADE “A”: Men: £520 by 
£27 10s. to £1000 ; Women: £468 by £22 to £800, 


plus equal pay increments. 

Additional increments above the minimum of the 
above scales may be granted for time spent in teach- 
ing, industry, commerce, professional work or 
research. There are also additions to the scales for 
Grade “B” and Grade “A” assistants for a 
degree or for equivalent professional qualifications 

ASTON TECHNICAL COLLEGE 
Whitehead Road, Aston, Birmingham, 6. 

Principal : D. D. Stockley, B.Sc., M.I.Mech.E. 

LECTURER in Mechanical Engineering subjects 
up to Higher National Certificate standard. Degree 
or equivalent desirable ; previous teaching and 
industrial experience essential. 

HANDSWORTH TECHNICAL COLLEGE 
Golds Hill Road, Birmingham, 21. 
Principal : H. Marshall, B.Sc.Tech., 
A.M.L.Mech.E., A.M.LProd.E. 
ASSISTANT GRADE “ A” to teach el 


PUBLIC APPOINTMENTS 


GOVERNMENT OF WESTERN 
NIGERIA 


VACANCY FOR TECHNICAL 
INSTRUCTOR (MOTOR VEHICLE 
MECHANIC) 


Applications are invited from suitable candi- 
dates for the post of TECHNICAL IN- 
i (MOTOR VEHICLE MECH- 


Qualifications : Candidates must possess full 
technological or Final Certificate of the City 
and Guilds of London Institute in Motor 
Vehicle Mechanical work, and must have served 
a full apprenticeship in the trade. Subsequent 
industrial experience with teaching or apprentice 
training will be an advantage. 


Duties : To give instructions to apprentices in 
Motor Vehicle (Petrol and Diesel) maintenance, 
and repair work, including use of Garage equip- 
ment and Machine tools at a Trade Training 
Centre. The work is predominantly practical in 
character, but ability to give instructions in allied 
theory—workshop calculations, Trade Science 
and Drawing is desirable. The successful candi- 
date will be expected to take part in the student 
and extra-mural life of the Centre. 


_ Terms of Appointment : On contract terms 
for a minimum of 3 tours of 10-12 months each 
in the first instance. Salary is within the range 
of £1398-£1734 per annum, according to experi- 
ence, plus gratuity at the rate of £37 10s. for 
each completed three months’ service. Free first 





ary 
classes in C.G.I. Machine Shop Engineering Courses 
and particularly Workshop Practice and Processes. 
HEW BOULTON TECHNICAL 
COLLEGE 


Suffolk Street, Birmingham, 1. 
Principal : J. C. Martin, M.A., 
A.M.LE.E., A.M.Brit.1.R.E. 
ASSISTANT, GRADE “ B” for City and Guilds 
Fabrication of Steel Courses. 
E. L. RUSSELL, 


E8881 Chief Education Officer. 





NORTH THAMES GAS BOARD 


ASSISTANT ENGINEERS 
(MECHANICAL) 


ASSISTANT ENGINEERS (MECHANICAL) 
required at various of the Board’s works for super- 
vising maintenance of Mechanical, Steam and 
Power plant. 

Higher National Certificate is the minimum quali- 
fication required. 

Starting salaries will be within the range £900 to 
£1200 per annum according to qualifications and 
experience. 

The successful candidates will be required to join 
the contributory staff pension scheme. 

Applications, giving full details, should be sent to 
the Staff Controller, North Thames Gas Board, 
30, Kensington Church Street, W.8, quoting reference 
TE/773. E8822 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


NATIONAL ENGINEERING LABORATORY, 
EAST KILBRIDE, GLASGOW 





PRINCIPAL SCIENTIFIC OFFICER 





Pensionable pos: at National Engineering Labora- 
tory, East Kilbride, Glasgow, for Engineer for 
research on the application of servo-control to 
machine too! 

Qualifications : normally First or Second Class 
Honours Degree in a high professional 
attainment. Experience of electrical servo-design 
and development and a good knowledge of servo- 
theory is essential. Knowledge of hydraulic servo- 
technique or machine tool design an advantage. 

Salary scale: (men) £1420-£2020. Starting pay 
may be above minimum. Good housing prospects. 

Write, Civil Service iSSi 17, North 
Audley Street, London, W.1, for application form, 
quoting S/5099/60/11. Closing date, 10th March, 
1960. : E8864 


p wes for officer and his family on first 
appointment, and when proceeding on leave ; 
free medical treatment for officer and his family. 
Accommodation is provided at low rentals. 


Applications should be completed in tripli- 
cate on the prescribed form obtainable from the 
Official Secretary (Recruitment Branch), Office 
of the Commissioner for Western Nigeria, 
178-202, Great Portland Street, London, W.1, 
from whom further particulars may also be 
obtained. 


Closing date : 18th February, 1960. 


E8884 





CITY OF LEEDS 


WATERWORKS DEPARTMENT 


APPOINTMENT OF STAFF 





Applications are invited for the following appoint- 


ments : 
(a) ENGINEERING ASSISTANT (New Works, 
J.N.C, “iB.” Salary within the range of 


£1320-£1485. 

(b) ENGINEERING ASSISTANT—A.P.T.  V. 
£1220-£1375. 

(c) ENGINEERING ASSISTANT—A.P.T. IV. 
£106 220. 

= DRAUGHTSMAN—A.P.T. IL. £765- 


(e) DRAUGHTSMAN—A.P.T. L. £610-£765. 
Applicants for post (a) must be Corporate Mem- 
bers of the Institution of Civil Engineers and should 
have experience in the design and construction of 
Impounding Reservoir Schemes. 
Applicants for posts (b) and (c) must be 
Mem of the Institution of Civilt 
Experience with a Water Undertaking and/or in the 
design and construction of impounding Reservoir 


Schemes will be an advan . For post (b) experi- 
ence ie So Gags and inatallation ion of pumping Plants 
is rable. 


Applicants for post (d) must be neat draughtsmen 


and have experience in Civil Engineering Drawings. 
Experience with a Water Undertaking will be an 
advantage. 


Superannuation payable. Medical examination. 

Applications, on forms obtainable from the 
undersigned, should be delivered not later than 12 
noon on Tuesday, Ist March, 1960, endorsed with 
the description of the post applied for. 

Canvassing disqualifies. 

mite * Ae ) pene mom 
Gener ineer. 
Waterworks Department, eth Z 
Civic Hall, 


% * 
4th February, 1960, E8860 


. 


PUBLIC APPOINTMENTS 





SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 





REGIONAL ENGINEER'S 
DEPARTMENT 
SENIOR ASSISTANT ENGINEERS 
(HEATING AND VENTILATING) 





Applications are invited for the following appoint- 
ments on the permanent staff of the Board generally 
in accordance with the Whitley Council conditions 
of SENIOR ASSIST 

SISTANT ENGINEERS (HEAT- 
ING AND VENTILATING): The commencing 
salary will be at the minimum of the scale £1050 by 
£30 (3) by £35 (3) to £1245 p.a., plus London 
hoon allowance of £50 p.a. (scale under review). 
Applicants should be Corporate Members of the 
Institution of Mechanical Engi s and should 
be experienced in the preparation of specifications, 
drawings and estimates for large en ineering instal- 
lations in hospitals and large public buildings. 

Applications, Stating age, qualifications, experi- 
ence, present appointment and salary, together with 
the names and addresses of three referees, should be 
sent to the undersigned at 40, Eastbourne Terrace, 
London, W.2, by not later than 27th February, 1960. 

E. G. BRAITHWAITE, 

E8882 Secretary. 


CITY OF BRADFORD WATER 
DEPARTMENT 


APPOINTMENT OF ENGINEERING STAFF 











Applications are invited for three superannuable 
appointments : 

(a) TWO SENIOR ENGINEERING ASSIST- 
ANTS, Grade A.P.T. V (£1220-£1375), and 

(b) ONE MECHANICAL ENGINEERING 
ASSISTANT, Grade A.P.T. IV (£1065—£1220). 

Candidates for appointments (a) must be Cor- 
porate Members of the Institution of Civil Engineers, 
and for appointment (b) must be Corporate Members 
4 the Institutions of M: i Civil or Blectricai 


"Candida 
d idates for appointments (a) should have a 
wide experience in water supply. They will be 
required for work in connection with the mainten- 
ance of the water undertaki and particularly in 
the design and construction of large aqueduct pi 
lines, rapid gravity filtration plant, reservoir w 
ye — yop . fe work on 
maintenance transport, 
mechanical and electrical plant. re 3 
Applications, stating age, training, professional 
quali ions and experience, together with the 
names of two referees, must reach the undersigned 


by the Sth March, 1960. 
HENRY PATTEN, 
Town Hail, Town Clerk. 
Bradford, 1. E8874 





FYLDE WATER BOARD 


SENIOR ASSISTANT ENGINEER 
(STRUCTURAL) 


—_— 


SENIOR ASSISTANT ENGINEER (STRUC- 
TURAL). Salary Scale A.P.T. V (£1220-£1375), 
, salary £1220 per annum. 
== mn Se Associate Members << thes 
ution ructural Engineers or ¢ nsti- 
tution of Civil ee and must have had exten- 
sive experience inforced and p d con- 
crete design and construction. Some knowledge of 
modern methods of design of steel structures will 
be an advantage. 

The Board 
gramme in amounting to over £2, 
the next five years. Successful me 
therefore, oom Soe ~ interest- 
ing career. Board supply an area ' 
mately 425 square miles and a population of 450 

Further details of work in hand may be obtained 





from the undersigned, also forms which 
should be returned before March, 1960, 

will be subject to the provisions 
of the Local Government Acts and 


egula : ba gem successful applicants 
wh — Pay a medical examination. 
NK LAW, B.Sc. Tech., a 
Engineer to Board. 
Sefton es wses7 
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PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 








REGIONAL ENGINEER'S DEPARTMENT 





SENIOR ASSISTANT ENGINEERS 
(HEATING AND VENTILATING) 





Applications are invited for the following appoint- 
ments on the permanent staff of the Board. rally 
in accordance with the Whitley Council conditions of 


service. 

SENIOR ASSISTANT ENGINEERS 

PR J AND VENTILATING) 

The commencing salary will be at the minimum of 
the scale, £1050 by £30 (3) by £35 (3) to £1245 per 
anoum, plus London Weighting allowance of £50 

annum (scale under review), Applicants should 
Corporate Members of the Institution of Mechani- 

cal ieee and should be experienced in the 
ation of specifications, drawings and estimates 
4 engineering installations in hospitals and 


MEopiatona public buildings 


Sedendiann, celine ta. qualifications, experience, 

intment and salary, together with the 

— addresses of three referees, should be 
sent to the undersigned at 40, Eastbourne Terrace, 
London, W.2, by not later than 27th February, 


E. G. BRAITHWAITE, 
Sec 


E8866 retary. 





CITY OF SHEFFIELD 





ASSISTANT STRUCTURAL ENGINEER 





Appointment of ASSISTANT STRUCTURAL 
ENGINEER, Grade A.P.T. IV. Salary: £1065- 
£1220. 


icati are invited from qualified Civil or 
Structural Engineers for the above appointment on 
the staff of the City Architect, Mr. J. L. Womersiey. 
Candidates should possess a thorough knowledge 
of the design and construction of all types of building 
structures and foundation work, and the person 
appointed will be required to assist the Engineer, 
ai present a Chartered Civil Engineer, responsible 
for all such work carried out by the Department, 
including schools, flats, public and industrial type 


The “post is eminently suitable for University 
Graduates seeking design experience for Professional 
Interview. 


The commencing salary will be at a point within 
the above scale commensurate with the successful 
candidate's experience and qualifications. 
ions, stating age, qualifications, experience, 
present and appointments (with dates and 
salaries), and b de and addresses of two persons 
to whom reference may be made should reach me by 
Ney 22nd February. 1 
JOHN HEYS, 


Town Hail, Town Clerk. 
Sheffield, |. 





CENTRAL ELECTRICITY 
GENERATING BOARD 





EASTERN DIVISION 





MAINTENANCE ENGINEER 
(MECHANICAL) 





ae are invited for the following appoint- 


MAINTENANCE ENGINEER (MECHANI- 
CAL) Rye House Generating Station (Hoddesdon, 


Herts.). 

Salary N.J.B., Class “G,"’ Grade 6, £1025 by 
£20 to £1085 per annum. 

Applicants should have served an apprenticeship 
and have had experience with the maintenance of 
modern pulverised fuel-fired boilers, turbines and 
coal and ash handling plants. 
supervisory experience and technical qualifications 
to at least Ordinary National Certificate (Mechan- 
cal) standard will be of advantage. 

g reference S.V. No. 1264, 
suing age, qualifications, experience and present 
— should be sent to the Controller, Central 

icity Generating Board, Eastern Division, 
West Farm Piace, Chalk Lane, Cockfosters, Barnet, 





Herts, to arrive not later than 20th February, 1960. 
W. N. C. CLINCH, 
E8832 Controller. 





MANCHESTER REGIONAL 
HOSPITAL BOARD 





ARCHITECTURAL ENGINEERING AND 
SURVEYING STAFF 





A substantia! oxp of the hospital capital 
building programme offers valuable opportunities 
to ious Architects, Engineers, and Surveyors. 
Vacancies are available in the following grades. 
The scales quoted are at present under review. 
(a) oe Assistant, Grade Scale I1—£1195- 

£1420 year ; ARCHITECTS 
(b) a Assistant Grade—f£1050-£1245 a year ; 
HITECTS, QUANTITY SURVEYORS, 
ENGINEER S (Mechanical, Heating and Ven- 
tilasing), ENGINEERS (Electrical). 

Assistant Grade—{730-£1055 a year ; ARCHI- 
TECTS, Th ta (Land and Quantity), 
, Heating and Ven- 
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year ; 
ITECTS. SURVEYORS (Land and 
® coaches tates as ss 

Candidates 


for posts listed under (aj. {b) and (c) 
must possess full professional qualifications, and 
posts under (d), iasarmadinns qualifications. 

must have had at least 3 years’ previous 


? 


PUBLIC APPOINTMENTS 


FEDERAL GOVERNMENT OF 
NIGERIA 


ELECTRICAL INSPECTOR 











Under the Chief Inspector, to inspect electrical 
supply undertakings and large consumers installa- 
tions, including factories, mines and oil wells, and 
to investigate and conduct enquiries into electrical 
accidents. 

Contract appointment for one or two tours. 
Salary range: £1374-£1788. Gratuity of £37 10s. 
for each three months’ satisfactory service. 
at moderate rent. Free passages. Allowance for 
children maintained in United Kingdom. Generous 

me leave. 

Candidates must be A.M.LE.E. or be exempt the 
Institution's examination and have been apprenticed 
to an electrical supply undertaking or large industrial 
undertaking with at least 7 years’ 
responsibility involving the planning, erection and 
maintenance of electrical transmission and distribu- 
tion systems or works electrical plants. A thorough 
knowledge of electrical supply and wiring regulations 

as they apply in the - Kingdom is essential. 

Write. Director of Recruitment, Colonial 
London, S.W.1, stating full names. ualifications 
and experience, quoting BCD 99/14, 14/ 





GOVERNMENT OF JAMAICA 


PUBLIC WORKS DEPARTMENT 








EXECUTIVE ENGINEER (MECHANICAL) 





Under the Director of Electrical and Mechanical 
Services, to control the maintenance and alloca- 
tion of heavy earth-moving units, vehicles and 
general mechanical plants; to carry out a 
Statistical analysis of the operating cost of all 
equipment ; to ——— voy bang Executive 
Engineer in charge of W 
new equipment, 

Contract appointment for one tour of three years. 
Salary range: £1400-£1600 a year. Gratuity 
20 per cent. of salary. House provided at reasonable 
rent. Free passages. 

Candidates up to 50 years must be A.M.I.Mech.E., 
with relevant knowledge and experience. 

Write to Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names Wr: — 
and experience, quoting BCD 112/32/021/D4. 





EAST AFRICAN RAILWAYS AND 
HARBOURS ADMINISTRATION 


ASSISTANT ENGINEER (MECHANICAL) 





To undertake supervision of Plant Repair Work- 
shops and inspection of Civil Engineering machinery 
and plant. 

Pensionable appointment. Salary range: £1170- 

Free passages. Free accommodation, 
rented furniture. 

Candidates, 28-40 years, must be A.M.I.Mech.E., 
with thorough knowledge of the operation and 
maintenance, including major overhaul, of all 
mechanical plant used for civil —— works, 
and have experience of routine workshops account- 
ing, storekeeping and ral staff administration. 

rite, Director of Recruitment, Colonial Office, 
London, S.W.1. giving full names, age, qualifications 
and experience, quoting BCD 173/031/D4. E8867 





BRITISH WATERWAYS 





DRAUGHTSMAN 





DRAUGHTSMAN required, must be experi- 
enced in Civil Engineering Work. Salary according 
to age rising to £731 per annum at age 36; Con- 
tributory Superannuation ; certain railway 
privilege travel facilities ; Luncheon Club. 

Apply in writing giving full particulars as to age 
and experience, to: Divisional Staff Assistant, 
British Waterways, Church Road, Watford, a. 








TENDERS 











FRASERBURGH HARBOUR 


8-TON SCOTCH DERRICK CRANE 





The Fraserburgh Harbour Commissioners will 
shortly be i TENDERS for the MANUPAC- 
TURE and ERECTION of an 8-TON SCOTCH 
DERRICK CRANE in connection with their 
improvements at Faithlie Basin. 

Experienced firms desiring to Tender are asked to 
apply before 19th February, 1960, to the Harbour 
Commissioners’ Consulting Engineers, Messrs. 
Leitch and Sharpe, 65, Bath Street, Glasgow, C.2, 
from whom further details may be obtained. 

The Harbour Commissioners do not bind them- 
selves to accept the lowest or any Tender. 

ROBERT SCOTT, 
rbour 


E8830 ~— Clerk to the Ha ioners. 





INDIA STORE DEPARTMENT 


The Director agg a yr 
Government Buildin; d Avenue, Acton, 
W.3, invites TENDERS for a for the § Supply of : 

TENDER REF. No. 18149/ BMB/HAL 
BOLSTER SPRINGS—OUTER AND INNER 

FOR RAILWAY BOGIES. 

The Tender forms with Schedules and Specifica- 
tions which are returnable on 10th March, 1960, 
may be obtained from the above office (Co-ordina- 
tion Branch) on payment of a fee of 10s. (not refund- 
able) for each — 

Applications Or tenders should specify the above 
reference. 


experience of 


the ordering of 
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TENDERS 
MINISTRY OF TRANSPORT 








LONDON-EDINBURGH-THURSO TRUNK 
ROAD, APEX CORNER, HENDON 





The Minister of Transport invites TENDERS 
for the RECONSTRUCTION of the EXISTING 
yey, tame 4 and APPROACH ROADS at 

TION ot the , Hendon, Middlesex ; the DUPLICA- 
= ON - the CARRIAGEWAY from Apex Corner 

lands Avenue, and the en 
of FOUR PEDESTRIAN | SUBWAY 

Copies of the contract d« 2 
on or after Wednesday, 17th ee oe 1960, from 
the Consulting Engineers, Messrs. W. S. Atkins - 
Partners, 158, Victoria Street, en: S.W.1, 
payment of a deposit of £15 by cheque made 
ve — to the Minister of Transport. The deposit 

i be returned if a bona fide Tender is submitted 
ans not subsequently withdrawn. 

Tenders should be sent in a sealed, registered 
envelope endorsed “Tender for Apex Corner, 
Hendon,” but not bearing any name or mark 
indicating the sender, addressed to the Assistant 
Secretary, Ministry of Transport, 21 37, Hereford 
aoe London, W.2, to arrive not later than 4 p.m. 

y, 30th March, 1960. 

‘> Minister does not bind himself to accept the 
lowest or any Tender. 

H. GILLENDER, 


E8862 An Assistant Secretary. 


a 








INDIA SUPPLY MISSION 





The Office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W. Washington, 8, D.C., 
United States of America, invites TENDERS for 


the followin 
TENDER ENQUIRY No. S.E.143 
For the Supply of ONE OVERHEAD ELEC- 
TRIC TRAVELLING CRANE of 100/20 tons 
capacity. Span 75ft. approx., required by the 
adya Pradesh State Electricity Board, for 
Amarkantak Thermal Power Station.” 
Specifications, &c., relative to the above specifi- 
cation, can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, W.3, at a cost of £1 Is. 5d. per tender, and 
is not refundable. Tenders are to be returned direct 
to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington, 8, D.C., United States 
of America, so as to reach them by Sth April, 1960. 
Specimen copy of the above enquiry can seen 
at India Store Department, Engineering Branch, 
Bromyard Avenue, Acton, W.3, under the follow- 
ing reference : S.3964/59/NSC/ENG.2. E8841 





FRASERBURGH HARBOUR 





OPENING BRIDGES 





The Fraserburgh Harbour Commissioners will 
shortly be inviting TENDERS for the FABRICA- 
TION and ERECTION of TWO OPENING 
BRIDGES in connection with their proposed 
improvements at Faithlie Basin. The bridges will be 
of the —_ type. One bridge, for vehicles, 
will be electrically operated and will span a 40 foot 
clear opening. The other will be a hand-operated 
footbridge spanning a 27 foot skew opening. Experi- 
enced firms desiring to Tender are asked to apply, 
before 19th February, 1960, to the Harbour Com- 
missioners’ Consulting Engineers, Messrs. Leitch 
and Sharpe, 65, Bath Street, Glasgow, C.2, from 
whom further details may be obtained. 

The Harbour Commissioners do not bind them- 
selves to accept the lowest or any Tender. 

ROBERT SCOTT, 
E8829 Clerk to the Harbour Commissioners. 





INDIA STORE DEPARTMENT 





The Director General, India Store Department, 
Bromyard ape Acton, W.3, invites TENDERS 


for the ae = 
TENDE ® REF. No. 18150/59/BMB/HAL 
RUBBER BONDED METAL BUFFERS 

AND STOPS ; and AXLE HOLDING RUBBER 

LININGS. 

The Tender Forms with Schedules and Specifi- 
cations which are returnable on 10th March, 1960, 
may be ob ained from the above office (Co-ordina- 
tion Branch) on payment of a fee of 10s. (not refund- 
able) for each Tender. 

Applications for Tenders should specify the above 
reference. E8839 





COUNTY BOROUGH OF 
HALIFAX 





ELEVATED STEEL HOPPERS 





TENDERS are invited for the SUPPLY and 
ERECTION at the Sewage Works of ELEVATED 
STEEL HOPPERS of approximately 2,000 cubic 
feet total capacity. Specification and General 
Conditions of Contract may be obtained from the 
Manager, Sewage Department, Salterhebble, Halifax. 
Tenders endorsed “ S.W. Tender for Steel Hoppers” 
must be delivered to the Town Clerk, Town Hall, 
Halifax, by 14th March, 1960. E8880 





INDIA STORE DEPARTMENT 





The Director General, India Store Department, 
Government met Bromyard > py Acton, 
W.3, invites TENDERS for the Supp! 

‘TENDER yy No. 18155 39, EMB/HAL 
Sets of SOLID ROLLED OR FORGED 
mage CARRIAGE WHEELS ko LR.S. draw- 
400 sets of RO GH MACHINED 

s SEL AXLES FOR RAIL CARRIAGES. 

The Tender forms with Schedules and Specifica- 
tions which are returnable on 10th March, 1960, 
may be obtained from the above office (Co-ordina- 
tion yoy on payment of a fee of 10s. (not refund- 
vere + 1 for each Tender. 

for Tenders should specify a 


TENDERS 


STAFFORDSHIRE POTTERIES 
WATER BOARD 








SHOOTERSHILLS RESERVOIR— 
CONTRACT NO. 55 





The Board invite TENDERS from Civil Engine 
eering Contractors experienced in this class of work 
for the CONSTRUCTION of a WATERTIGHT 
REINFORCED CONCRETE RFSERVOIR of 
2,000,000 gallons capacity in four units of 500, 

lons at Sandon Road, Near Longton, Stoke-on- 

rent. 

The Form of Tender, Conditions of Contract, 
Specification and Bill of Quantities may be obtained 
from the undersigned on deposit of a cheque for 
Five Guineas, which will be returned on receipt of 
a bona-fide Tender not subsequently withdrawn. 

Plans of the proposed works may be inspected at 
the Engineer and Manager’s Office. 

Two separate Tenders are required : 

(1) TENDER with VARIATIONS in Wages and 
Materials. 

(2) TENDER on FIXED PRICE BASIS without 
any variation being allowed in Wages and Materials. 

The two forms of Tender and annexed documents, 
completed on the alternative basis mentioned above, 
must be enclosed in the plain envelope provided 
endorsed “Tender for Shootershills Reservoir,” 
and addressed to the Chairman, Staffordshire 
Potteries Water Board, c/o Engineer and Manager's 
Office, Albion Street, Hanley, Stoke-on-Trent, and 
delivered not later than 12 noon on Monday, 
14th March, 1960. The envelope must not bear any 
name or mark indicating the sender. At the same 
time copies of the completely priced Bills of Quan- 
tities for each of the alternative basis mentioned 
above must be delivered in one separate sealed 
envelope, similarly addressed, within the same 
time. This sealed envelope must be endorsed 
“Priced Bills for Shootershills Reservoir’ and 
bear the Tenderer’s name. 

Tenders which do not comply with the above 
requirements will not be considered. 

The Board do not bind themselves to accept the 
lowest or any Tender. 


Cc. V. BROWN. 
M.L.C.E., M.1.Mech.E., M.1.W.E., 
Engineer and Manager and Clerk. 
Albion Street, 
Hanley, Stoke-on-Trent. E8871 





INDIA SUPPLY MISSION 





The Office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W., Washington, 5, aoe 
United States of America, invites TENDERS for 
the following : 

TENDER ENQUIRY No. SE.133 

For the Supply of the following : 


Group No. Description 
1 jos Opes Equipment, Pumping Sets, 
ble Generating Sets. 
: ..» Skid Mounted Diamond Core Drills 
Diamond Bits and Reaming Shells. 
sieandiieee &c., relative to the above speci- 


fication, can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, 'w.3, at a cost of £1 Is. 5d. per tender, and is 
not refundable.. Tenders are to be returned direct 
to India Supply Mission, 2536, Massachusetts 
Avenue, N.W. Washington, 8, D.C., United States 
aaa so as to reach them by 15th March, 


Specimen copy of the above enquiry can be seen 
at India Store yo | Engineering Branch, 
Bromyard Avenue, Acton, W.3, under the follow- 
ing reference S. 4052/59/NSC/ENG. » 2 E8840 





COQUET WATER BOARD 





FLOW METERING EQUIPMENT 





CONTRACT NO. 16 





TENDERS are invited for the SUPPLY, DELI- 
VERY and INSTALLATION at the several sites of 
all or any of the following FLOW METERING 

EQUIPMENT : 

(i) One Recorder and Transmitter for use in con- 

_ nection with a standing wave flume. 

(ii) One Rectangular Compound Weir with Recorder 

__ and Transmitter. 

(iii) — — anal Weir with Recorder and 
ransmi 
(iv) Eight Differential Pressure Measuring Devices 
for incorporation in pipelines of Sizes 36in., 
30in., 24in. and 18in. diameters, together with 
Recorders and Transmitters. 
(v) Two Mechanical Meters. 
(vi) One Instrument Panel. 
(vii) Ancillary equipment for the above. 
Forms of . Specifications and drawings, may 
ined from Mr. G. Barrett, M.LC.E., 
Engineer and Manager of The Coquet Water Board, 
P.O. Box 104, Pilgrim Street, Newcastle upon Tyne, 
1. Tenders are to be returned i in envelope provided, 
to the undersigned, not later than 10 a.m. on 14th 
March 1960. 

The Board do not bind themselves to accept the 
lowest or any Tender and reserve the right to accept 
the whole or part of any Laan received. 

Clerk and Solic “y te 
lerk an icitor to t 
14, Northumberland Square, : * 
North Shields. E8834 





INDIA STORE DEPARTMENT 





The Director General, India Store Departmen 
Government a Bromyard Avenue, Acton. 
W.3, invites TENDERS for the Supply of : : 

‘TENDER REP. No. 18151/59/BMB/HAL 
3200 off RUBBER- METAL FLEXIBLE 
MOUNTINGS of various sizes for Railway 


Bogies. 

The Tender forms with Schedules and Specifica- 
tions which are returnable on 10th March, 1 1960, 
— be op from —~ —e office (Co-ordina- 

ion branch) on payment of a fee of 10s. le 
able) toe each tender, (not refund. 

jons for Tenders should specif; 
reference. . E88 i” 
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EDUCATIONAL 





COLLEGE OF AERONAUTICS 





ONE-YEAR POST-GRADUATE COURSE IN 
THE PHYSICS AND MECHANICS OF 
STRUCTURAL MATERIALS 1960-196! 





Applications are invited for the ONE-YEAR 
COURSE which begins on 10th October, 1960. 
Prospective students must be of Graduate status in 
an appropriate branch of science or engineering and 
must have practical experience in one of the fields 
covered by the course. , 

purpose of the course is to give instruction 
in the analytical methods of the theories of elasticity 
and plasticity and in the basic theories of the nature 
of materials derived from the sciences of physics, 
chemistry and metallurgy. ’ ‘ 

Students who complete the course satisfactorily 
will be awarded the Diploma in Advanced Engineer- 
ing (D.A.E.). <5 

urther information and forms of application may 
be obtained from: The Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. E8796 e 


EDUCATIONAL 





NORTHAMPTON COLLEGE, 
LONDON 





SHORT COURSE ON NUCLEAR POWER 
PLANT DESIGN 





A SHORT COURSE intended for Fngineers and 
Scientists employed on CLEAR POWER 
PLANT DESIGN will be held at the College from 
Monday, 2nd May, to Friday, 13th May, 1960. 
Lecturers will be drawn from industrial groups 
concerned in this field of engineering. 

Particulars and application forms from the 
Secretary, St. John Street, London, E.C.1. E8858 e@ 





A.M.I.MECH.E., 8.Se, City and Guilds, etc. 
Guarantee Postal Courses for all Exams. and Tech- 
nica! Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent successes. 148-page prospectus free, 
on request. —B.1.E.T. (Dept. 22) 29. Wright's Lane, 
tandan WR Pil4e 





CHNICAL CO 





TRAIN FOR A CAREER IN TEACHING 
ENGINEERING SUBJECTS 


Pe $ d between about 25 and about 45, with good industrial experience, are invited to 
=. a wulaie as FULL TIME TEACHERS OF ENGINEERING SUBJECTS IN 
TE EGES AND SCHOOLS. 


EXCELLENT CAREER PROSPECTS 


NEXT COURSE: SEPTEMBER 1960, TO JUNE 1961 
Applicants should hold suitable qualifications, ¢.g. a university degree, associate or graduate 


membership of a professional institution, Higher National Certificate, Final or Fulli 
Technological Certificate of the City and Guilds of London Institute. 


NO TUITION FEES 


PERSONAL, MAINTENANCE, DEPENDANTS’ 
AND TRAVELLING GRANTS PAYABLE 


For details write immediately, quoting S/36 to either 
The Director, Bolton Training College, Manchester Road, Bolton. 
The Director, Huddersfield Training College, Holly Bank Road, Huddersfield. 
The Principal, Garnet College, 83 New Kent Road, London S.E.1. 


E8728 £ 
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For all users, 
buyers and 
designers of 
iron Castings 


42s. net. 
1st Edition 


specific types of work. 


NEW 





The lIronfoundry 


Handbook 


facturers using castings in their own work. This handbook is a 
uide to the facilities, capabilities and capacities of individual 
oundries, enabling users to contact a suitable foundry for 


A great deal of work and research has been undertaken in an effort to 
make this publication as comprehensive as possible. It includes an alpha- 
betical register of Ironfounders broken down in regional areas giving full 
details of each firm and a sectional list of work undertaken by each foundry, 
listed in an alphabetical register. 
separate headings, according to the types of work undertaken, i.e. Malle- 


Foundries are listed under eleven 


able Iron Castings, Machinery Castings, Automobile Industry Castings, etc. 


London, W.C.1. 


I 
I 
I 
l 
I 
l 
I 
: 
I 
A new 400-page book, published to assist Designers and Manu- | 
l 
1 
I 
l 
I 
I 
I 


To : The Standard Catalogue Co., Ltd., 20, Bloomsbury Way, 


Please supply......copies of the lronfoundry Handbook and send invoice to: 


COCO O EERE ERR HEHE RESET EEE EE EEE EEE EE OHSS EE EERS 


Enter No. 1211 on reply card 


EDUCATIONAL 
COLLEGE OF AERONAUTICS 


ONE-YEAR POST-GRADUATE COURSE IN 
FLUID MECHANICS 1960-6! 


A ONE-YEAR POST-GRADUATE COURSE in 
“FLUID MECHANICS” will be held at the 
College during the Autumn, Spring and Summer 
terms of the academic year 1960-61. mey 

The course is intended for students wishing to 
acquire a knowledge of fluid mechanics at an 
advanced level without necessarily specialising in 
aeronautics. Applicants must be Graduates in a 
branch of science or engineering and have had 
practical experience in one of the subjects covered by 
the course. 

The content of the course includes the general 
theory of fluid flow at subsonic, supersonic and 
hypersonic speeds, high temperature gas dynamics 
and hydromagnetics, project work, experimental 
facilities and techniques and specialised aspects of 
ship hydrodynamics (including cavity flows, behaviour 
of ships at sea and high-powered ship propulsion) 
and mathematics. 





who Pp the course satisfactorily 

will be awarded the Diploma in Advanced Engineer- 
ing (D.A.E.). : 

Further information and forms of application may 

be obtained from the Warden, The College of Aero- 

nautics, Cranfield, Bletchley, Bucks. E8795 & 











SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A MECHANICAL ENGINEER is required to 
design and build experimental test rigs mainly for 
use at low temperatures. The work involves very 
close cullaboration with Chemists, Chemical Engi- 
neers and Physicists, who will be using the rigs. 
Applications are invited from Graduates or candi- 
dates with equivalent qualifications who should 
write to the Secretary, British Oxygen Research and 
Development, Ltd., Deer Park Road, London, 
S.W.19. E8800 a 
A VACANCY EXISTS FOR AN ASSISTANT 
ENGINEER within the Engineering Department of 
LAPORTE CHEMICALS LIMITED, LUTON. 
Applications are invited from men, age about 30 
years, who have served a 5-year mechanical engineer- 
ing apprenticeship and, preferably, have had some 
experience in works maintenance generally, but sho 

work in particular, and have obtained an H.N.C. 
(Mechanics) or equivalent qualification. Experience 
in preventive maintenance an appreciation of 
work ——— be an advantage. Salary according 
to qualifications and experience.—Applications, 
giving details of age, qualifications and experience, 
and quoting ref. LCL 1/10 should be addressed 
to the Group Personnel Manager, LAPORTE 
INDUSTRIES LIMITED, Hanover House, 14, 
Hanover Square, London, W.1. E8870 a 











A.E.R.E. 
HARWELL 
REACTOR SERVICES 
A PROFESSIONAL ENGINEER 
is required for the 
MAINTENANCE SECTION, which covers all 
maintenance aspects of research reactors and 
ancillary equipment within the REACTOR 
SERVICES GROUP. 

Applicants should have experience of main- 
tenance in electrical, electronic and mechanical 
engineering fields. Experience of installation 
work, testing and commissioning of new and 
prototype equipment, would be an advantage. 

Salary: £1370-£1825 p.a. 

fae =, and superannuation schemes. 

Send POST CARD to the Group Recruitment 
Officer (1561/25), U.K.A.B.A., A.E.R.E., 
Harwell, Didcot, Berks. E8809 a 





APPLICATIONS ARE INVITED from ambitious 
and resourceful men to fill the position of TECH 


Electric Machinery Manufacturers near 
London. A it, ive and interesting 
job is offered to the right person, who must possess 
a sound engi ing ground in 


the trade.—Applications, with full particulars of 
education, experience and salary required, to BOX 
No, E171, “ The Engineer.” - 





ASSISTANT WORK STUDY OFFICER 


Candidates, who should possess a sound engineer- 
ing background, must be experi in work 
measurement and method investigation and fully 
conversant with latest techniques. A ———— 
knowledge of process charting is required. 
location will be within the Birmingham area. 

The salary for the appointment. which is pension- 
able and subject to medi examination, will be 
within £1155-£1235 per annum. 

Applications, stating age, qualifications and full 
details of experience, together with the names of 
two referees, should be addressed to the Industrial 
Relations Officer, West Midlands Gas Board, 6, 
Augustus Road, Edgbaston, Birmingham, 15, to 
reach him not later than the 22nd February, 1960. 

E8865 a 
8.8.C. requires ENGINEER for Aerial Unit, 
Planning and Installation Department in London, 
to undertake stress analysis and deal with structural 
problems arising in design of radio aerial systems. 
Candidates should be trained structural engineers, 
preferably with quisetion satisfying examination 
regulations of Institution of Civil Engineers or 
Institution of Structural Engineers. They must be 
physically fit and able to ascend structures up to 
1 . above nd. Successful candidate will be 
required to medical examination. Preference 
to candidates with three or more years’ experience 
in design of steel structures similar to those used for 
supporting high power V.H.F. \transmitting aerials. 
Knowledge basic electrical principles of aerial 
systems advantageous. Salary in scale £1230 with 
annual increments to maximum of £1580 per annum. 
—Requests for application forms to Engineering 
Recruitment Officer i London, 


._ Broadcasting 
Wal, quoting al CORI Reg, EN 8 


121 
SITUATIONS VACANT 


BOWATER-EBURITE BULK PACKAGING 
LIMITED, Mulivall Sack Division. Ellesmere 
Port, Wirral, Cheshire, have vacancies for TWO 
PROJECT ENGINEERS with experience in research 
and development in the light and medium engineering 
fields. for work on machinery investigation design, 
develop a fi ¢ in the paper converting 
industry. Applicants should be of H.N.C. (Mechani- 
cal) standard. and have wide experience of engineer- 
ing and scientific nt, preferably with a 
good Fa genet apprenticeship.— Applications, 
giving ful oo of experience and present 
salary, should be addressed to the Development 
Engineer and marked “* Confidential.” E88i3 a 
CENTRALUBE, LTD., Lubrication Engineers, 
require the following Mechanical Engineers. prefer- 
ably qualified, with heavy Engineering and/or sales 
experience: PERSONAL ASSISTANT to Chief 
Frgineer, based at Head Office, London AREA 
ENGINEERS for Scortish and Yorkshire Areas. 
ENGINEERS for London N.18.—Full 
details of age, experience and salary required. in 
confid to Manag irector. Centralube, Lid., 
Park Roya! Road, London, N.W.10. E8735 
CHARTERED CIVIL ENGINEER required as 
Manager of ding Department in a Contracting 
Company with international interests. Previous 
experience in o' administration and estimating 
for and supervision of civil engineering contracts 
essential. This is an opportunity for a well-trained 
man, preferably a University Graduate, to build up a 
worth-while permanent career in an established 
company based in the vinces, with possibilities 
of a Directorship in due course. A substantial 
salary. bonus on results, expenses, car allowance 
and a pension scheme will be offered, along with a 
company house at moderate rental and rernoval 
expenses. Candidates for this post are invited to 
apply in own handwriting (in confidence) for further 
particulars ; also submitting a précis of their educa- 
tion, experience, availability, marital status and basic 
salary requirement, ing possible further enquiry 
from and interview with the advertisers.—BOX No. 
E8878, “ The Engineer.” A 
DESIGN ENGINEERS AND DESIGNER 
DRAUGHTSMEN, with up to seven years’ 
experience in design of heavy reinforced concrete, 
steel and concrete structures, &c., wanted Sir 
William Halcrow and Partners, Alliance House, 
Caxton Street, London. S.W.1. E8873 a 
DESIGN FOR LIVING.—At Duramin we have a 
real engineering job on hand, designing and buildi 
quality bodywork for a wide range of special 
commercial vehicles for home and export. If you 
have had practical and theoretical engineer's training 
and can wield a pencil and want a worthwhile 
as leadin or intermediate DESIGNER/ 
DRAUG MAN, write to me in confidence to-day. 
Initiative, ability and hard work will be 
We are enthusiastic and growing fast and con- 
ditions are excellent in our fine modern offices.— 
Apply. ‘oduction Director, Duramir. Engineering 
Co., Ltd., Stonefield Way, Ruislip, eee ; 
ISA 
DESIGNER DRAUGHTSMAN.— Vacancy for 
Draughtsman _ 28-35, with National Certificate 
Mechanical ing and works training, also 
design experience _ mechanical 
or in some of the fo ing : chemical process 
plant, refrigeration, poo A handling plant, 
services, and any layout. Excellent amenities, 
five day week, t' ’ holiday, non-contributory 
pension scheme. Commencing salary within the 
range £950-£1100 per,,annum.—Apply in writing, 
ving full details, to Personnel Manager, Arthur 
k Royal), Ltd., Londen, 


uinness Son and Co. 
N.W.10. Ref. DRA/TE. WA 
DRAUGHTSMAN MECHANICAL (SENIOR) 
required by the British Drug Houses, Ltd. for layout 
and special machine development in their chemical 
laboratories. H.N.C. or equivalent preferred. 
Five-day week, Canteen, Sports Club, Pension and 
Profit Sharing Schemes.—Apply in writi stating 
age and educational attainments to the Staff Man. > 
Graham Street, City Road, N.1. ES?4s 2 
ENGINEER sonuived to assist Chief Mechanical 
Engineer. Age 25-35, preferably with experience in 
iron or steel works. A recognised qualification is 
desirable. The post is superannuated.—Apply in 
writing, giving full de*ails and qualifications, to 
Labour and elfare Officer, Staveley [ron and 
Chemical Company Limited, Near ——, " 

A 


ENGINEER te eg ae gy lications are 
invited from not over 
a ist Class M.O.T. Certificates eam). 
illing to reside in or near London for duties in ¢ 
area and to undertake three-monthly tours of inspec- 
tions of been, poate vessels, &c., in West Africa. 
Salary in lance with age, previous experience, 
if any, plus expenses and allowances. jon-con- 
tributory pension scheme. Apply in own handwrit- 
ing.—BOX No. E8820, “ The ineer.” A 
ENGINEERS, CIVIL and MECHANICAL— 
temporary—required by Iron Ore Mining Compan: 
for one tour of approximately 18 months’ duty 
BRITISH WEST AFRICA. Civil Engineer to 
supervise foundation and steelwork coniracts, and 
Mechanical Engineer to mperess installation of 
plant and machinery, including electrics, in an ore 
concentrating plant. 











ineers with previous 
ex contract supervision essential. Salary, 
£1900 per annum, plus plus for married ma: 
ge allowance at the rate of £10 per month 

children’s allowance a! the rate of £5 per month for 
J 18. Dependant’s Income 

and free life assurance. Return pawsage paid, 
Initial kit allowance. Free furnished accommodation 
and medical attention.—Write, giving full details 
of ewes, Stating age, married of single. to 
SIER: i ato p etiag."sodanggy Noa ha 
Dept. M.P.7, City Gate House, Finsbury Square, 
London, E.C.2. E##92 a 


ENGINEERING DRAUGHTSMAN 
required by the National Coal Board in London. 
Applicants should have knowledge z, heavy 


ment 
annuable salary to qualifications and 
experience, within S-£930.—Write for 
application form to Staff Department (X1678B.), 
NC.B., Hobart House, London, §.W.!, before 

February, 1960. E8823 a 


qualification is required. Appoint super. 
s 
£ 
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GEAR ESTIMATOR required, capable of calcu- 
lating and preparing quotations for Reduction Gear 
Units, Gears, &c., for Industrial Drives.—Apply, 
giving fuil details, to Alfred Wiseman and Co., a 
lover Street, Birmingham, 9. E884 


INDUSTRIAL GAS REPRESENTATIVES 


With the increase in the development and utilisa- 
tion of gas for Industrial purposes, further appoint- 
ments are being made in the Midlands to meet the 


The work will involve investigation and submission 
of schemes for the use of gas for furnace heating and 
other industria! purposes. 

Applications are invited from candidates with an 
appropriate university degree or similar qualifica- 
tion. Experience of Industrial Gas is not essential 
as adequate training will be given. 

The salary during the training period will be within 
the range of £733-£813 per annum, and subject to 
satisfactory completion of training, appointment to a 
permanent post on a higher grade will be made. 
The appointments are pensionable and subject to 
medical examination. 

Applications, stating age, education, qualifications 
and experience, should be addressed to the Industria! 
Relations Officer, West Midlands Gas Board, 6, 
Augustus Road, Edgbaston, Birmingham, _ ae 

A 


MACHINERY AND INSTRUMENTS DE- 
PARTMENT MANAGER required by London 
Export Merchants. Qualifications desired are 
previous merchanting and export experience, good 
negotiating ability, and sufficient technical know- 
ledge of products to facilitate the handling of busi- 
ness. Good salary and prospects, together with 
Pension scheme, make this an excellent opportuasty 
for energetic man. Apply in confidence.- X No. 
£2714, * The Engineer.” A 
MAJOR INDUSTRIAL COMPANY requires 
an ENGINEER at one of its North London Works. 
Applicants should have a good engineering back- 
ground and preferably some experience in develop- 
ment work in a Process Industry. He will act as an 
Assistant to the Engineering Manager and would be 
required to work both on new projects and modifica- 
tion of existing plant. Minimum qualification of 
- Higher National Certificate and the age range is 


24-30 ; an attractive commencing salary and there 
are bright prospects for the future. Please reply. 
BOX No. E8879, “ The Engineer.” A 


MECHANICAL ENGINEER required by leading 
British merchant company, with Head office in 
London, for its branch in South India, where it 
owns a large engineering works. The duties are 
concerned with sales and engineering aspects of a 
wide range of plantation equipment. Applicants 
should be single, under 30, and Graduate or Associate 
Members of the Institution of Mechanical Engineers. 
Pull details of remuneration, housing, leave, medical 
scheme, retirement and other benefits will be supplied 
at interview.-BOX No. E8855, “ The Engineer.” a 
PILKINGTON BROTHERS LIMITED, Sheet 
Works, have vacancies in their Drawing Offices for 
MECHANICAL DRAUGHTSMAN. Applicants 
should have had experience in plant layout and 
machine design and should have a Higher National 
Certificate in Mechanical Engineering or be working 
for it. Assistance with house purchase, recreational 
and canteen facilities, five-day week, superannuation 
scheme.—-Applications should be addressed to the 
Personne! Officer, Pilkington Brothers Limited, 
Sheet Works, St. Helens, Lancashire. E8819 a 
QUALIFIED CIVIL ENGINEER required for 
ae of Resident Engineer in charge of Airport 
idings and. constructional work in West Africa. 
The appointment will be for 3 years subject to 
home leave.—Applicants to forward particulars of 
training and experience by 7th March, 1960, to 

Norman & Dawbarn 7, Portland Place, W.1. 
E2710 a 


RICHARD SUTCLIFFE LIMITED 
Owing to expansion in our Development 
Department, we require :— 
TWO GRADUATE DEVELOPMENT 


ENGINEERS 
AND 
TWO DEVELOPMENT DESIGN 
ENGINEERS 
GRADUATE DEVELOPMENT ENGINEER 
(INDUSTRIAL) 


Applicants should preferably be between 30 
and 35 years of age, have graduated in Mechani- 
cal Engineering, have experience of high-speed 
rotating machinery and mechanical handling 
equipment for bulk materials. 

GRADUATE DEVELOPMENT ENGINEER 

(MINING) 

Applicants should preferably be between 25 
and 30 years of age, have graduated in Mining 
Engineering and have completed a further 
year’s study in Mechanical Engineering. Experi- 
ence in the development of mining machinery, 
especially of rock — and allied equipment, 

would be an advan 
DEVELOPMENT DESIGN ENGINEERS 

Applicants should preferably be between 
and 35 of age, must have passed Higher 
National Certificate in Mechanical Engineering 
or its equivalent, and have experience of at least 
one of the following : drilling machinery, high- 
speed rotating machinery, gear boxes, presses or 
hydraulic equipment. 

These are interesting and progressive appoint- 
ments involving the improvement of existing 
products and the development of new. 

Salaries will be on a generous scale, com- 
mensurate with qualifications and experience, 
and will be supplemented by a contributory 
pension scheme. 

Applications, which will be treated in con- 
fidence, should set out chronologically full 
details of education, technical training, experi- 
ence and the usual personal information, and 
should be addressed to the Personne! Manager, 
Universal Works, Horbury, Near Wakefield. 


E8868 a 


SITUATIONS VACANT 


REQUIRED BY CONSULTING ENGINEERS, 
Qualified CIVIL ENGINEERS between the ages of 
26 and 35, with experience of water supply or hydro- 
electric schemes for design work in London.— 
Apply in writing, giving details of education, tech- 
nical qualifications and experience, to Binnie, 
Deacon and Gourley, Artillery House, Artillery Row, 
London, S.W.1. E8804 a 


SENIOR ENGINEER required to take charge of 
building services design teams. Candidates to be 
thoroughly aioe in all aspects of building 
services work, particularly in the design of heating, 
ventilating and electrical services. Minimum quali- 
fication Associate Membership of the Mechanical 
or Electrical Institutions. The successful candidate 
will be considered for the position of Assocate 
with this firm.—Applications giving age, experi- 
ence and salary required to Norman and Dawbarn, 
epainons & Consulting Engineers, 7, Portland — 

falle A 


SERVICES ENGINEER required for a chemical 
factory, preferably with experience of water-tube 
and Lancashire boilers, refrigeration, compressed 
air, water filtration and distribution. Must have 
enthusiasm and initiative for planning a services 
development scheme. The post is permanent and 
offers opportunity for the right man.—Apply to 
Chief Engineer, Messrs. HICKSON & WELCH 
LIMITED, Ings Lane, Castleford, Yorkshire. 

E8846 a 


TECHNICAL SALES ENGINEER, preferably 
with experience of tube and rod drawbenches, 
similar heavy metal-working equipment and prefer- 
ably resident Midlands, to represent London firm 
manufacturing heavy American equipment under 
licence. Existing connection with users of this 
type of equipment an advantage. Write, stating 
qualifications, experience, age, &.—BOX No. 
E8861, “ The Engineer.” A 


TECHNICAL SALES REPRESENTATIVE for 
London area required by Glasgow Company manu- 
facturing capital equipment for process industries, 
including Chemical, Plastics, Food Processing and 
Textile Industries. Must be a trained Engineer with 
practical experience and able to negotiate large 
contracts with top executives. Good pension scheme. 
Car provided.—BOX No. E2716, ** The Engineer.”” A 


THE BURMAH OIL COMPANY 
(PIPE LINES) LTD. 


invites applications for the following 
appointments in connection with the 
construction of a major crude oil pipeline in 
India. 


QUALIFIED CIVIL ENGINEER witl. 
previous experience of deep excavation in 
waterlogged ground and with knowledge 
of draglines, dredging and dewatering 
equipment. 


QUALIFIED STRUCTURAL ENGINEER 
with experience of field erection of steel 
structures. 


Salaries, paid in Rupees and free of Indian 
Taxation, will be related to qualifications 
and experience, and free single accommoda- 
tion and messing will be provided. 


Replies, giving full details of experience 
and personal particulars, to: The Burmah 
Oil Co. (PIPE LINES) Ltd., Britannic 
House, Finsbury Circus, London, E.C.2 


E8853 a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of generai engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
“ The Engineer.” A 


WORKS MANAGER with knowledge of tube 
manufacture. Must have wide experience in prac- 
tical and executive appointments, held similar 
positions and be a first-class administrator. Sub- 
Stantial salary will be paid to man with necessary 
qualifications, and future prospects are excellent.— 
Apply in confidence to the Managing Director, 
The Phoenix Steel Tube Co., Ltd x Street, 
West Bromwich. E8644 a 


YOUNG SALES ENGINEER required by 
Importers of Continental Machines for Wood- 
working and Plastics Industry. Previous sales 
experience not essential but knowledge of German 
advantageous.—BOX No. E2696, “ The Engineer.” a 
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SENIOR DRAUGHTSMEN 


experienced in bulk mechanical 
handling or foundry work. 
Superannuation Scheme. Five- 
day week. Apply to MARCO 
CONVEYOR & ENGINEER- 
ING COMPANY Ltd., Lynn 
Road, Leytonstone, London, 


E.11. LEY 2254. 


E8805 a 





INSTRUMENT DRAUGHTSMAN 
for SOUTH AFRICA 


African Explosives and Chemical Indus- 
tries, Ltd., has a vacancy for a Detail 
or Design Instrument Draughtsman at its 
Modderfontein Factory, nr. Johannesburg. 
Qualification : O.N.C., preferably H.N.C., 
and minimum 2 years’ drawing-office 
experience. Single men preferred. 


Conditions include 3 year initial contract 
with payment of passage and expense 
allowance, guaranteed accommodation, 
membership of Pension Fund and Medical 
Aid Society. Emoluments include Cost-of- 
Living Allowance, annual Bonus and 
regular increments for satisfactory work. 


Apply to :i/ 
L. H. F. Sanderson, 
Overseas Recruitment Officer, 
A.E. and C.I. Limited, 
Imperial Chemica! House, 
London, S.W.1. 
E8816 A 








THE DISTILLERS COMPANY LIMITED 
SENIOR ESTIMATOR (MALE) 


The Distillers Company Limited has a 
vacancy in its Engineering Division in 
the West End of London for a Senior 
Estimator. The post calls for consider- 
able and varied experience in estimating 
construction costs of chemical plant ' 
projects including buildings, steelwork, 
off-site services and associated equip- 
ment, and will carry a four figure salary. 
Candidates should be over 35 years of 
age, with adequate engineering training 
and a recognised qualification in engi- 
neering is desirable. 

Write : 
STAFF MANAGER, 
THE DISTILLERS COMPANY LIMITED 
21-22, BOLTON STREET, 
LONDON, W 
Quote Ref.: 12/60 TE. 
E8810 a 





DRAUGHTSMEN 


are required by Saunders Valve 
Company, Limited, Blackfriars 
Street, Hereford. 

The vacancies are for qualified 
Draughtsmen with experience in 
Tool Design, Planning Layouts 
and Die and Shell Mould design 
for aluminium castings. 

Salary will be commensurate with 
ability and experience. Age 25 
upwards. 

Contributory pension scheme, 5- 
day week. 

Apply in writing, giving full par- 
ticulars of age, education and 


experience, in confidence, to 
Chief Engineer at the above 
address. 


E8833 a 


























THE ASSOCIATED PORTLAND CEMENT MANUFACTURERS LIMITED 


require several 


SENIOR AND JUNIOR MECHANICAL 
ENGINEERING DRAUGHTSMEN 


for work on plant layout schemes and details at Head Office, Westminster. 


Experience in heavy machinery plant layout and mechanical handling an advantage. Applicants 
with H.N.C. in Mechanical Engineering preferred for Senior Posts. 


The Company offers good salaries and working conditions, pension fund and profit-sharing 


bonus. 


Replies, giving particulars of training and experience, will be treated in full confidence and 
should be sent to the following, marked “ Personal "’ :-— 


The Manager, 
Central Engineering Department, 
Associated Portland Cement Manufacturers Ltd., 
Portland House, Tothill Street, LONDON, S.W.1. 


E8664 a 














RESIDENT ENGINEER (CIVIL) required for 
heavy industrial foundation work in Midlands. 
Must have had similar previous experience. Apply 
in confidence, giving age, details of experience, w' 

available and salary required.—BOX No. eer 


“ The Engineer.” 


JOHNSON, MATTHEY & CO., 
LIMITED 


have a few vacancies for young men 
in their engineering factories near 
London, who wish to make a 
career in Production Management. 


Candidates, who should be 
between 25 and 30, should prefer- 
ably have had a recognised engin- 
eering apprenticeship and an H.N.C. 
in Production Engineering. Prefer- 
ence will be given to candidates 
with some experience of production 
control in light engineering. — Write, 
giving full details of qualifications, 
experience, age, &c., to the Secre- 
tary of the Company, 78, Hatton 
Garden, London, E.C.1. 


E88il a 








SENIOR DEVELOPMENT ENGINEER 
(Heat Exchange) 


for a long-established and important engineering company in the Manchester area. 
£1500 p.a., with considerable prospects of improvement, together with pension 


ing salary will be 
scheme. 


The commenc- 


The problems of heat exchange are involved in a very large part of the Company’s products. 
The Senior Development Engineer will, amongst other things, guide the Drawing Offices on 
structural design of all orders received and liaise with Works Management on the engineering 


aspects of manufacture of ali heat exchangers. 


He will also be in close touch with the market and 


draw up specifications for new ranges of heat exchangers and/or modifications to existing ranges, 


having in mind competition and cost of manufacture 


The Company’s equipment is up to date and working conditions are highly congenial from all 


points of view. 


Qualifications should include a sound theoretical knowledge, preferably A.M.I.Mech.E. 
protracted shop floor experience ; appreciation of inter-relation of design and cost of manufacture : . 


a strong commercial sense of the product. Age 30-40. 


Please write in first instance, quoting Reference No. 615, to :— 














ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHLSTER 4, 


RETAINED TO ADVISE ON 
The strictest confidence will be observea and no details of 
candidates will be passed to clients withow candidates’ permission. 


THES APPOINTMENT 


E8856 a 
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Leading Midland Machine Tool 
Company have a vacancy for a 


SALESMAN 


to specialise in the sale of high 
grade heavy machine tools. Good 
engineering training essential. 
Knowledge of steel industry an 
asset. Responsibilities include 
travelling the whole of the country 
and occasionally abroad. A car 
will be provided and there is an 
attractive pension scheme. Good 
basic salary and commission.— 
Applications, giving full details of 
past experience together with age 
and salary expected to BOX No. 
E8736, ‘* The Engineer.” 


BRITISH CONSTRUCTIONAL 
STEELWORK ASSOCIATION 


Applications are invited for appointments 
to the DEVELOPMENT STAFF and to 
the BRIDGE DEPARTMENT. 


Candidates should be young men with 

some experience in the design and detailing 
of steel frame buildings with knowledge of 
B.S.449 or with experience in the design of 
steel bridges with knowledge of B.S.153. 
Five-day week and luncheon vouchers. 
Admission to non-contributory pension 
scheme after qualifying period. 
Apply in confidence to the Technical 
Adviser, British Constructional Steelwork 
Association, Artillery House, Artillery Row, 
London, S.W.1, giving fullest details with 
salary required. 


E8675 a 


NUCLEAR 
ENGINEERING 


SENIOR DESIGN ENGINEER required 
to lead a small team engaged in the ign 
of novel steam generator and heat exchanger 


BUILDING 
SURVEYOR/ESTIMATOR 


required by 


W. H. ALLEN SONS & CO., LTD., 
BEDFORD 


d with advanced types 
of nuclear reactors and other novel plant in 
the steam power and propulsion field. 
Applicants should hold a mechanical or 
chemical engineering degree and should 
have had previous experience in all aspects 
of heat exchan design, and of plant 
operating at high pressure. 





The successful — icant will be respons- 
ible to the Works ineer for the introduc- 
tion and, later, operation and financial 
administration of a Progressive Building 
Maintenance Scheme. 

Age should be between 25-35 years and 
fee should include, for preference, 
emmanains salary in range £1200- A.R.LCS 

per annum, according to experience. The Cimnens has an excellent Pension 
Contributory Pension Scheme. and Life Assurance Scheme in operation and 
offers good working conditions and weifare 
amenities. Assistance will be given towards 
moving expenses. 

Applications, in writing, stating details of 
past experience and present salary, should be 
forwarded to the 

PERSONNEL MANAGER, 


(quoting reference No. 1602/C9). 
E8789 a E8734 « 


Applications should be made in writing, 
giving details of age, qualifications and 
experience, to : 

Staff Manager, 

FOSTER WHEELER LIMITED, 

3, Ixworth Place, 
LONDON, S.W.3. 




















FRANCIS SHAW AND 
COMPANY LIMITED 


require 


A PRODUCTION 
MANAGER 


30 to 40 years of age, to take charge of 
overall planning and progressing production 
for works engaged in the manufacturing of 
medium/heavy machinery for the rubber and 
plastics trades and employing approxi- 
mately 750 persons. Candidates must have 
attained a position of responsibility in a 
substantial manufacturing organisation and 
have expert knowledge of production control. 
including punched card systems, and will be 
responsible for compiling and maintaining 
delivery schedules Mechanical Engineering 
apprenticeship with a Professional qualifica- 
tion is preferable. The suitable applicant 
will be responsible to the Works Director. 


AN ASSISTANT 
TO THE 
WORKS DIRECTOR 


30 to 40 years of age, who will assist in 
controlling the practical activities of a works 
employing approximately 750 persons and 
manufacturing medium/heavy machinery for 
the rubber and plastics trades. The success- 
ful candidate must have a thorough kncew- 
ledge of the latest tooling methods and 
must have served in a position of respon- 
sibility in a substantial manufacturing 
organisation. A Mechanical Engineering 
apprenticeship is essential and a Professional 
qualification preferable. 

A generous non-contributory pension 
scheme is in operation for each of these 
appointments. 

Applications, which will be treated in 
confidence, should give fullest information 
and salary required, and be addressed to 
rg Secretary, Corbett Street, Manchester, 


E 8826 a 

















LAING 


MECHANICAL 
DESIGN 
ENGINEERS 


The following vacancies exist in the Laing 
group of Companies. The work is of an interest- 
ing nature and concerned with the development 
of new machines and processes connected with 
the Building and Civil Engineering Industries. 


SENIOR DESIGNER 


required with experience in factory layout 
and factory machinery, for THERMALITE 
YTONG LIMITED. The work will involve 
the development of equipment for the pro- 
duction of high-class building components. 
A.M.I.Mech.E. qualifications, with experi- 
ence in Mechanical Handling, required. 


SENIOR DESIGNERS 


for the Research and Development Centre of 
John Laing and Son Limited at Boreham 
Wood. Applicants should be of A.M.I. 
Mech.E. standard and have experience in 
the development of new and improved types 
of CONTRACTORS’ PLANT. 


ASSISTANTS 


to the above are required of H.N.C. or 
Graduate level, some experience required. 


GRADUATE MECHANICAL 
& CIVIL ENGINEERS 


with Site experience in the operation of 
contractors Plant, for work involving the 
study, performance and development of the 
mechanisation techniques applied within the 
Contracting Industries. 











All these posts are permanent and pro- 
gressive. Pension Scheme. 


Applicants should write in the first instance 
to 
Personne! Manager (Ref. M.D.E.1) 
John Laing and Son (Holdings) Limited, 
Page Street, N.W.7. 


E8738 a 











MECHANICAL EQUIPMENT ENGINEER 


required by leading contractors to the Chemical and Petroleum 


Industry. 


Applicants should have first-class experience of Pumps, 
Compressors and Reciprocating Machinery of all types and be 


of A.M.I.Mech.E. standard. 


SALARY IN THE REGION OF 


£1,750 P.A. 


Applications, which will be treated in strict confidence, should 
give full details of age and experience &c., to BOX No. E8722, 


“The Engineer.” 








VICKERS-ARMSTRONGS 


(ENGINEERS) LIMITED 


Applications are invited for the following posts, in connection with work in Barrow 
in-Furness or Dounreay, Scotland. 


MECHANICAL ENGINEERS (Barrow only) 


(a) An honours graduate to assist in running a department concerned with feasi- 
bility studies, the mathematical solution of design problems, together with 
the execution and analysis of basic experimental research in connection with 
marine propulsion. 

(6) Several graduates possessing either ordinary or honours degrees to carry out 
work as outlined above. 

(c) Men with good H.N.C.’s and exceptional experience in the theory and practice 
of some branch of heavy engineering, to assist in work as outlined above 

The work of the department is very interesting and covers an extremely wide field. 

Previous training in Reactor Engineering will be an advantage, but is not essential, 

since arrangements will be made for training where necessary. 


ELECTRICAL ENGINEER 

(Senior Appointment, Barrow only) 
to be responsible for the operation of all electrical machinery associated with a 
Prototype Naval Reactor and capable of advising on electrical matters. 
Candidates should preferably have had Marine Experience and hold a University 
Degree, though exceptional men with H.N.C. wor id be considered. They should 
be members of the Institution of Electrical Engineers, or have the necessary theo- 
retical and practical qualifications for mem! ip. 
Recent experience is desirable in the design and operation of heavy A.C. and D.C. 
rotating machinery, together with associated switchgear, control and distribution 


systems. 
Arrangements will be made for the successful candidate to receive adequate special- 


ised training. 
SHIFT SUPERVISORS (Senior Appointment) 


having Degrees in Mechanical Engineering and either land-based or seagoing 
experience in operating steam machinery. Previous training in Reactor Engineer- 
ing will be an advantage but is not essential, since arrangements for training will 
be made where necessary. 


ELECTRONIC ENGINEER (Senior Appointment) 


Having a University Pope and net experience for work on Marine Instal- 
lations associated with al Reactor Plant 
Previous Nuclear Experience is desirable. 


OPERATING ENGINEER 


preferably with a Degree in Mechanical Enginee) peeeaeng and either land-based or 
seagoing experience in operating steam Seer revious training in Reactor 
ing will be an advantage but is not essential, since arrangements will 


be made for training where necessary. 


TEST ENGINEERS 


are required having a good theoretical knowledge ad J Rotet of seagoing 
or other approved power plant experience. They should be capable of analysing 
test results arising from the operation of conventional steam machinery, and of 


= coherent reports on their work. 
eS is the minimum acceptable technica! standard. 


penn ENGINEERS AND ENGINEERING 
DESIGNERS (Barrow only) 


required with either a D ¢ or H.N.C. with Sen Poros in Mechanical Engineer - 


ing, for work on Nuclear Power Plants for 
Candidates, who should have had at least two years in a Drawing Office, must be 


capable of working on their own initiative. 
Previous design experience in Marine Propulsion would be an advantage. 


ELECTRONIC TECHNICIANS AND TROUBLE 
SHOOTERS (Staff Appointments) 


capable of diagnosing and rectifying faults in the instrumentation and electronic 
control gear associated with a Prototype Naval Reactor. 
_—— se have had om industrial ¢ 
of magnetic amplifiers will be an advantage. 
ene es in Reactor Instrumentation o will be arranged where necessary. 


DRAUGHTSMEN (Barrow only) 
possessing a minimum qualification of O.N.C., but preferably H.N.C. Men are 
—— with experience in engine room layout, pipework and in the production 


of detail designs and drawings 
There is @ generous edditional allowance for successful applicants who are required 


for duties at Dounreay. 
‘Applications giving fecaille of past ao priin, present work, responsibility and salary 
currently received should be addressed to 
The Manager, Marine re Research and Development, 
VICKERS-ARMSTRONGS (ENGINEERS), LIMITED, 
Naval Construction Works, Barrow-in-Furness, Lancashire. 


E8806 a 
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LLOYD'S REGISTER OF SHIPPING 
require a 


W. H. ALLEN SONS & CO., 


LTD. 
MECHANICAL ENGINEER 
= st theit “Atlas Works, Pershore, ne rene for their testing and experimental 
shire. laboratory at Crawley, Sussex. 


Applicants should possess a Uni- 
versity Degree in Mechanical 
Engineering, have at least two 
years’ experience of general 
mechanical engineering and at least 
two years’ industrial research 
experience relating to fatigue of 
machinery components. A know- 
ledge of metallurgy would be an 


SENIOR and JUNIOR DRAUGHTS- 
MEN for expanding Gear Drawing Office. 
Candidates with general mechanical engin- 
eering experience. not necessarily connected 
with gearing, would be considered. 

CONTRACTS ENGINEERS for expand- 
ing Gear Sales and Service Section. The 
work involves estimating and the prepara- 
tion of tenders, including after-sales service 
Candidates should be at least 24 years of 
age, and have received a recognised engin- 


os bp bd ay — ee _ Society's service ence and qualifications, etc.— superannuation scheme. Salary 
The above appointments cover interesting Age limits 28/40 yea : Please reply to Mr. H. Hudson, according to experience and quali- 
work ~J---- f — a Commencing saeey ‘£1100/£1500 Personnel Department, A. Monk fications.—Applications should be 
applications. Permanent pensionable posi- per annum. Apply to: The & Company, Limited, Padgate, made in writing to the Labour 
rose a ary to distanc ye - cay Secretary, Lloyd’s Register of Warrington, Lancs Manager, Steel, Peech & Tozer 
iain” to ceilienen. o Pensune Shipping, 71, Fenchurch Street, ’ F apm , ’ 
Manager (Ref. 829/274), Atlas Works, London, E.C.3 The Ickles, Rotherham. 
Pershore, Worcestershire. E8835 a E8843 a E8872 a E2718 a 








STEEL, PEECH & TOZER, 


branch of the United Steel Cos. 
Ltd., have vacancies for first class 


DESIGN DRAUGHTSMEN 


capable of the development and 
design of steelworks plant and 
equipment. The positions offered 
are permanent and present good 
opportunities to men of ability and 
initiative. Good working condi- 
tions, 38-hour week, and excellent 


A. MONK & COMPANY, LIMITED, 
WARRINGTON, LANCS. 


REQUIRE SITE ENGINEERS for 
major projects in and around the 
North Western, North Eastern and 
South West Midland areas. Per- 
manent and progressive posts. 
Superannuation Scheme in opera- 
tion. Applications in confidence 
stating age, full details of experi- 























GEORGE WIMPEY & CO., LIMITED 


invite applications for the following appointments 
in an expanding and progressive department engaged in design and planning of Oil Refinery 
and Chemica! Piants. 
DESIGN ENGINEERS, with considerable experience in Oi! Refinery and Chemical Plant 
design and in the preparation of indents, analysis of specifications and ano for pumps, 
uessels, compressors and similar equipment. Minimum qualification H.N.C. (Mech. 


DRAUGHTSMEN, with at least three years’ experience in PLANT LAYOUT and/or PIPING 
and/or INSTRUMENTS. Minimum qualification O.N.C. (Mech.). 


Permanent appointments ; contributory pension scheme after probationary period ; good 
office accommodation ; canteen facilities. 


Applications, giving age, qualifications and full details of experience, to 


SPECIAL PROJECTS OFFICE, 
191A, Askew Road, Shepherds Bush, London, W.12. 


E8869 a 








Hawker Siddeley 





BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED 


ENGINEERS 
ELECTRICAL DRAUGHTSMEN 
TENDERING & CONTRACTS ENGINEERS 


are required in our General Engineering Division to handle a wide range of comprehensive projects 
including Transformers, Switchgear, Rotating Machines, Steam, Gas Expansion and Gas Com- 
bustion Turbines, Diesel Engines and associa equipment. 

If you have a good technical background (Corporate Membership of a Senior Institution, 
H.N.C. or O.N.C.), some experience of electric power generation, distribution or utilisation of 
electrical energy and are looking for employment where initiative is welcomed, then you will be 
interested in joining our expanding General Engineering Division. 

Applications, WHICH WILL BE TREATED IN THE STRICTEST CONFIDENCE, should be 
addressed to the Chief Personnel Officer, 

BRUSH ELECTRICAL ENGINEERING CO., LTD., 
Loughborough, Leics., and should quote reference PL 9036. 





E8831 a 








AIR PRODUCTS (G.B.) LTD. 


This leading Company serving the Government, 
Chemical, Steel and Gas industries requires a 
fully Qualified Engineer to manage its machinery 


activity. 


CHIEF 
Requirements : 


MECHANICAL . Understanding of the fundamentals of 


applied mechanics and thermodynamics. 


Thorough grounding in commercial practice 
@ related to the application of centrifugal and 
reciprocating machinery. 


ENGINEER 


t level 


Ability to negotiate at Mana 
reat Britain 


@ with Machinery Suppliers in 
and on the Continent. 


The successful candidate will spend a period of time with our Parent Company in the 
United States, in order to gain an appreciation of the technical and commercial aspects 
of our business. 
WRITE TO: PERSONNEL MANAGER, 


AIR PRODUCTS (G.B.) LTD. 


49-50, Poland Street, London, W.1. 
E8818 a 


INSTRUMENT ENGINEERS 


Candidates must have some experience in Instrument Engineering and either University Degree or 
H.N.C. Experience should preferably be in refinery process instrumentations. Operating 
experience would be an advantage. Duties of the successful applicants will cover the selection of 
E instruments, the determination of their location, and applications in the process ; preparation of 
process control diagrams, instrument specifications and data sheets ; writing of requisitions and 
£ review of vendors’ quotations ; instrument calculations, locating the physical position of instru- 
ments and the preparation of instrument board layouts. 











_ 


Above average salaries, comprehensive personnel benefits include contributory pension scheme, 


7 excellent working conditions, luncheon vouchers, Social Club, etc. 


£ Please write to the Personnel Manager 


E KELLOGG INTERNATIONAL CORPORATION 
8 7-10, CHANDOS STREET, CAVENDISH SQUARE, LONDON, W.I. TEL ; MUSEUM 4010. 
quoting reference 155/G 


s 
E8857 a 





ENGINEERS 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ORFORDNESS, SUFFOLK 


To be responsible for a section carrying out mechanical environmental testing. Duties will cover 
the organisation of tests in conjunction with the parent division at Aldermaston and liaison with 
other interested sections. The section will also be te for bly and instrumentation 
and the carrying out of tests in accordance with safety requirements of the Establishment. 

Applicants should be Corporate Members es Senior Engineering Institution, but Graduate 
Mem will be considered. Previous p experience is essential, preferably 
in the field of vibration studies. Candid will b be d to show they have had experience in 
co-ordinating and directing the work of ours and working in collaboration with other technica! 
groups and outside firms. 

SALARY : Within the range £860-£1825, according to age, qualifications and experience. 

Contributory Superannuation Scheme. A house may become evailable for married officers 
living beyond daily travelling distance, alternatively substantial assistance with house purchase 
can be given. 

POSTCARDS for application forms to the Senior Recruitment Officer at A.W.R.E., Alder- 
maston, Berks. Please quote ref. 2545/25. 











E8807 a 








Reed 


“ta Re 


THE REED PAPER GROUP 


has a vacancy for a 


DESIGNER DRAUGHTSMAN 


in the Machine Design Section of the expanding Packaging Division Development Department ; 
minimum qualification H.N. 


The work will be of an interesting nature and will cover the whole range of present and future 
packaging developments. Applicants should have had a minimum of S years’ experience in the 











design and development of packaging machinery or quip 
Excellent conditions of service include non-contributory pension scheme and assisted house 
purchase. 


Applications in writing to: 
The Group Personnel Officer, Albert E. Reed & Co., Ltd., 
Larkfield, Nr. Maidstone, Kent. 


quoting reference DD/PDDD/65. 
E8883 a 
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SITUATIONS VACANT 


SITUATIONS VACANT 





BREWERY 
ENGINEERS 


Large London Brewery has 
vacancies for Senior Main- 
tenance Engineers in Brewing 
and Bottling Departments. 
Steam Raising, Refrigeration 
and Electrical knowledge 
essential. 





Write full details, qualifica- 
tions, etc., to BOX No. 
E2717, “‘The Engineer.” 


CHIEF 
DRAUGHTSMAN 


Must be time-served engineer and capable 
of leading a medium-size drawing office 
engaged upon the design of medium to light 
high-grade machines of mechanical, hydraulic 
and partly electrical types. 


Important qualifications are enthusiasm, 
an inventive mind, a modern approach, a 
willingness to co-operate, and the previous 
holding of a similar post. 

There are excellent prospects for the right 
type of man. 

Write, giving age, present earnings and 
fullest particulars of experience and posts 
held, to Mr. H. M. Denison, Saml. Denison 
& Son, Ltd., Hunslet Foundry, Leeds, 10. 


E8859 a 

















PROJECT 
ENGINEER 


required by nationally-known engineering 
company in the Manchester area, specialising 
in Rubber, Plastic and Hydraulic Machinery. 

Applicants should have initiative and a 
high sense of responsibility, a University 
Degree or equivalent. He will be required 
to meet customers and discuss their problems 
with a view to getting out the necessary 
designs and drawing up of specifications, 
experience in Rubber or Plastic industry or 
plant would be an advantage. 

This post has a non-contributory pension 
and life assurance scheme. 

The staff have been advised of this vacancy. 

All applications will be treated in the 
strictest confidence. 

Write in the first instance to : 

Personnel Manager, 

FRANCIS SHAW & CO. LIMITED, 
Corbett Street, Ashton New Road, 
Manchester, 11. 

E8827 a 








| SITUATIONS WANTED 


ENGINEER, age 38, seeks change. Engineering 
apprenticeship. H.N.C. standard. Experienced : 
Heavy Engineering, Plant Installation and Mainten- 
ance, Supervisory capacity, Light Mass Production 
Engineering, Plant Purchasing, Methods, Planning 
and D.O. Mobile in Southern Counties. Willin 
to travel. Overseas appointment considered.—BO 
No. E2712, “ The Engineer.’’ 7 








BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write X. eons Director, 
Rem joy. Ltd., 25-28, Gate, S.W.1, 

ow ae one ViCtoria Sent ity: ines). E1550 




















A SENIOR PRODUCTION 
ENGINEER 


is required by a progressive Company 
engaged in the Mass Production of 
LIGHT ENGINEERING COMPONENTS 


in the South Midlands. 

The business is highly competitive and the 
essential features of our forward programme 
are increasing productivity coupled with the 
Ss hest standards of precision ; ; it is towards 

jieving and ee these ends that 
the person appointed will be required to 
work, through the study of | individual tech- 
nical and practical prod 
salary, conditions and prospects 
offered will be in keeping with the high degree 
of importance attached to this new appoint- 
ment. 


Applications are invited from qualified 
Mechanical Engineers who have had a 
minimum of 10 years’ experience in respons- 
ible technical positions of a similar nature. 
They should give full details of background, 





experience and present ition, in the 
fullest confidence, to X No. E8850, 
“The Engineer.’’ A 








We wish to appoint a 


TECHNICAL ASSISTANT 


to supervise testing in a smal! laboratory 
concerned with technical service and applied 
research on lightweight structures. 

Applicants should preferably :— 

(a) be aged between 22 and 27, 

(6) have an H.N.C. or equivalent qualifi- 
cation in mechanical engineering or 
applied physics, 

(c) have at a two years’ testing experi- 
ence. 


’ They must also be able to use their own 
ideas and initiative. 

This appointment provides an opportunity 
both to join an expanding company and to 
gain further experience and responsibility. 

Those interested will find conditions 
excellent and the salary payable will be 
discussed at an interview. Letters of appli- 
cation, setting out all relevant information 
and stating present salary, should be sent to : 


CIBA (A.R.L.) LIMITED, 
DUXFORD, 
Cambridge. E8848 a 














AN OPPORTUNITY FOR A SMALL 
ENGINEERING WORKS WISHING TO 
SECURE ITS FUTURE 


Well-known and _ long-established 
engineering company in South Mid- 
lands is anxious to acquire control- 
ling interest in well-equipped general 
engineering works employing 200- 
300 men, mostly skilled, and having 
a balanced machine shop and fitting 
shop capacity suitable for building 
steam turbines. Maximum sizes of 
machine tools required are based on 
No. 3 horizontal boring mills, 36in. 
centre lathes and 48in vertical mills. 
—Reply BOX No. E8852, “ The 
Engineer.” 














BUSINESSES and PREMISES 











COLCHESTER, ESSE X.— New SINGLE- 
STOREY FACTORY to be erected on 3-acre corner 
site with valuable a to main Harwich Road. 
Will provide about 60, sq. ft. Companies and 
Organisations interested to rent or purchase, apply 
Developers, 18, Upper Brook Street, London, 
W.1. E8847 1 





FOR HIRE 


LATTICE STEEL ee MASTS (light 
and heavy), 30ft. to 150ft. ie. 6 for iate hire.— 
he 21, Hobart or Place, 
S.W.1. E103 « 
MOBILE LIFTING SERVICES.—Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 3235. E168 k 


S00 


FORK LIFT TRUCKS 
FOR HIRE 


poate ae Only 

Diesel & tery/Electrve 
Capacities 2000 1618-000 1b. 
Contact your nearest Depot : 


GEORGE COHEN, 


SONS & CO. LTD. 
wooD LANES LONDON, W.12 
herds 


( Bush 
And at Stanni =. Leeds) . K y 
(Nr. Lame Manchester . G Ww 
Swansea . Newcastle - Belfast . S 
Southampton . Bath 














MISCELLANEOUS 


DAVIES INVESTMENTS LTD., 
BANKERS 
Continue to offer 74 per cent. on sums £20-£500 
(withdrawal on demand) with extra 4 per cent. on 
each £500 unit. 
Details and Audited Balance Sheet from 
Investment Dept. ER, 
DAVIES INVESTMENTS LTD., 
DANES INN HOUSE, 265, STRAND, 
LONDON, W.C.2. are 
1 





100 PER CENT. DEFERRED, 9S PER CENT. 
IMMEDIATE MORTGAGE. 2nd Mortgages our 


speciality. Apply without obligation.—Cranbrook 
Mortgage Bureau, 49, Cranbrook Road, Iiford, 
Essex. E1771 





SUB-CONTRACTING 











KELLERING AND CAM PROFILING 
up to 8ft. by 6ft. or 6ft. diameter—ARMYTAG 
. (KNOTTINGLEY), Lid., The 
7 na Yorkshire (Telephone : 
/4). 


WELL-KNOWN COMPANY'S SOUTHERN 
SERVICE WORKS ideally situated in N.W. 
precincts of London whilst mainly engaged in heavy 
engineering and mechanical handling equipment, 
has capacity available for assembly and supply of 
eomecnes parts, &c.—Write BOX No. E2688, 
“ The Engineer. Mw 


E116 mw 





PATENTS 











THE PROPRIETORS of British Patent No. 
748,454 for “IMPROVEMENTS IN JOINTS 
FOR CONNECTING RIGID PIPE SECTIONS,” 
desire to enter into negotiations with a firm or 
firms for the sale of the patent or for the grant of 
licences thereunder.—Further particulars may 

obtained from Marks & Clerk, 57 & 58, Lincoln’s 
Inn Fields, London, W.C.2. E8sisS « 





MACHINERY Etc. WANTED 











WANTED.—One 500/1000 h.p. Ward Leonard 
Set, input —- preferably 3000/3300 volt, 3-phase, 
50 cycles —F Full Engineer” price, &c., to BO No. 

“ P 


crete seic ems OVERHEAD 
TRAVELLING CRANE, 40/50-ton capacity, 40ft.— 
60ft. span, to suit 400 volt, 3-phase, 50 cycle supply. 
Advertiser is actual user.—BOX No. E2713, “ The 
Engineer.” , 





FOR SALE 














BRADLEY & CRAVEN Size No. 6, Open-Fronted 
Geared Inclinable Power Press, motorised for 
400/3/50 cycles sup ly, pressure "exerted 50 tons, 
stroke 4in., 294i & 19in., weight approxi- 
mately 75 cwt. 


CRAIG & DONALD Model 400/10, All-Steel 
Double Geared Press Brake, motorised for 
440/3/50 cycles supply. pressure exerted 400 tons, 
forming capacity 1 by jin., weight approxi- 
mately 29 tons. 

WESTON MODEL 400/100, Doubie-Sided Friction 
Screw Press, of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
llin., diameter of screw with four starts 64in., 
size of bed 21jin. by 18in., weight approximately 
5 ton 8 cwt 

TAYLOR & CHALLEN Power-Operated Circle 
Cutting Machine, motorised for 400/440/3/50, 
capacity 16 S.W.G. mild steel, cuts circles from 
be to 52in. diameter, weight approximately 

cwt. 

RUSHWORTH Power Operated ble-Geared 
Open-Ended Guillotine Shearing Machine, over- 
crank type, arranged motor anes for 380/440/3/50, 
capacity nie steel 4ft. by tin., sap in open ends 
6iin., weight approximately 50 cwt. 

— MUBEA All Steel Contain Bar and 

Angle Shear, arranged motor drive for 400/3/50, 
capacity round bars 2in., —_ bars 2in., flat 
iron 10in. by din., S4in. by 1 angles up to 4in. 
by 4in., Sin. by -425in., tee iron Sin., beams 6in., 
channeis 6in., length of ‘blades 12jin. 

TWO NEW BESCO Type F, 80tin. by 14 gauge 
Hand-Operated Universal Swin g Beam F 
Machines, with high lift clawing beam 
adjustable bed, smallest trunk section formed 
Ilin. by 94in., maximum working length 80}in., 
capacity mild steel 18 S.W.G., height of lift of 
clamping beam 6in 

Photographs of the ion are available. 

Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, gt poem, 

Sitaeae EUSion ‘Msa1- 3771. 
a ane STREET, 
E207 o 


LANSDOWNE HOUSE, ‘i, 
BIRMINGH 
elephone : 
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FOR SALE 


ME». 


HIGH DUTY LATE TYPE 
PLANERS — SHAPERS — SLOTTERS 
IN STOCK 
ATTRACTIVE PRICES 


PLANERS 
16ft. m4 4f. by 4f. STIRK “ HILOPLANE,’ 
bie Column, 2 tool heads on cross rail and 

or side jo nes ae —, — speed D.C. 
drive, cw 

13ft. by ut ” EE b _ iin. SERTHIEZ Deuble 
Column. Planes both ways. 2 tool heads on cross 
rail and 2 roy heads. it 1951. All electric 
415V., 3 ph., 50 cy. Cutting speeds variabie from 
13ft. to 330ft. per min. 

12ft. by 4ft. 3in. by 3ft. CINCINNATI/HYPRO 
Doubie Column, 2 T.H. on cross rai! and one side 
head ; drive as above. 


TRAVERSING HEAD SHAPERS 
32in. BUTLER Double Head Type, with four 
tables, two-motor drive, max. length of stroke 
32in., max. distance between centres of heads 
= jin max. bed length 12ft. H.p. of motors 


32in. *ORMEROD —e ~ Head Type, with two 
tables, motor drive, length of bed 8ft., No. of 
speeds to ram 9, max. distance table to ram 18in., 
h.p. motor 20 
SLOTTERS 
2lin. BUTLER High Production, table dia. 45in., 
—, a admitted 70in., motor drive and pendant 


isin. "“BETTS-BRIDGFORD Heavy Duty, table 
ia. 34in., admits in dia. 70in., h.p. motor 74. 

one BUTLER R High Production, table dia. 39in., 
admits in dia, 60in., h.p. motor 12; 

12in. THULE High Speed, Type ST12, 1952, with 
swivel .), multi-motor drive, tabie 
dia. 24in., 6 i in dia. 45in., h.p. motor 5. 

8in. ORMEROD High Speed, table dia. 18in., 
admits in dia. 30in., h.p. motor 4. 

All machines motorised 400 volts, 3 phase, 50 cycles 

INSPECTION INVITED 


Full details from :— 
SOAG MACHINE TOOLS, LTD. 
JUXON erage. | LAMBETH, LONDON, $.#.11. 
RELiance 7201. 


Sin: ‘Sotooleag.” London, S.E.11. 


600 


PROCESS PLANT FOR SALE 
ROTARY DOUBLE SHELL DRIER by Edgar 
16ft. long by 3ft. 4in. dia., rotating on 
two roller paths and — = ws reduction 


"Grams : 





gears by 5 h.p. motor, final 6°75 r.p.m., 
oil-fired with separate firebox Py Bin. by 4ft. lin. 
by 4ft. 6in. brick-lined, Urquhart atomiser, 


Cyclone fan driven by 4 h.p. motor mounted on 


stand. 

ROTARY DRIER Manlove Alliott, 23ft. 6in. 
long by 6ft. dia., li of din. mild steel welded 
construction tion with seated fi ts and spiral plates 
drive through gi pinion and counter- 
shaft by 20 te 3/30 cycles motor, 24in. dia. 
paddle-t Fan driven by 7 h.p., 3/50 cycles 
motor, 6ft. cyclone and screen disc hood. 

No. 15 ROTARY DRUM DRIER by Buell, 26ft. 
long Sft. dia. flange bolted in two halves of 

i X, steel consiruction, drier on two roller 

Oa, corneas Se sane Soe Se wae High 


y Cyclone, Fans, ome. 
HORIZONTAL CYLINDRICAL s M JACK- 
ETED VACUUM DRIER, x. 15ft. 9in. 


long 3ft. dia., din. steel construction, 
steam tube and paddle agitator gear 
poe k pad np Ae & L. pulleys, Drier 


mounted on cradles and iy toma with two 12in. 


Pcie 


2, driven by 50 hp. *300/42013/50. ¢ a 
A a bedpiate with 
starter, ey * thay h. 
420/3/30 cycles meee, — ae 
netic separator driven Pp. 
ics eames st. ‘dia. 
ft. deep on straight conical portion with rotary 


SUPER SPARTAN RECIPROCATING SCREEN 
wide, compri 





driven from $ 
with starter. 


GEORGE COHEN, 


NS & CO. LTD 
wooD TINE: LONDON, Ww.12, 
Bush 2076) 


STANNINGLEY, Nr. LEEDS 
Pudsey 3241. 





E201 o 
FRED WATKINS 
(ENGINEERING) LTD. 
Fielding Vv G ke Hydrauii 





ENGINEERING), nies 
RD, GLOGS. 


Classified Advts. continued on page 126 


gear 
FRED ware 
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FOR SALE 
VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 
CRANES 

NEALS “NM” 2-ton MOBILES, 35ft. 
pase es engine, pneumatics, 1951-52. 

JONES Kt 4 MOBILES, 24-30ft. Jibs, Ruston 
engines, 1953-54. £2200 each 

NEAIS “QM” 4/6-ton MOBILE, 30/50ft. Jib, 
1955, pneumatics. £2875. 


Lattice, 
£1100 


BOOTH S-ton STEAM SHUNTING LOCO, 
4ft. 84in. gauge, 35ft. Jib, 1951, completely over- 
hauled. £11 


BUTTERS 5$-ton 2-motor cared DERRICK, 
120ft. Jib. No. 5555. £2250. 

ANDERSON 5-ton STEAM DERRICK, 90ft. Jib, 

new 1947, in good condition. £1100. 

ANDERSON 7-ton 2-motor ELECTRIC DERRICK 

120ft. Jib, approx. 1952. Offers 

MORGAN 10-ton 2-motor ELECTRIC DERRICK, 
120ft. Jib, 1954, bogies available. £4950. 

RUSHWORTH 2-motor 10-ton ELECTRIC DER- 
RICK CRANE, 70ft. Jib, New 1957, very good 
condition. £3850. 

MORGAN 15-ton STEAM DERRICK, 120ft. Jib, 
new 1958, on bogies. £8750. 

BUTTERS 15-ton 2- -B. ELECTRIC DERRICK, 
120ft. Jib, 1955. Price on application. 

COLES R.2310 20-ton DIESEL/ELECTRIC RAIL 
CRANE, 30ft. Jib, with Cab, S.L.L. Air pressure 
brakes, 4ft. 84in. gauge, with magnet, Perkins 

ine, new August, 1956, excellent condition. 


£8750. 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALB AND HIRE—SEND FOR VALES 
FREE PLANT REGISTER 


Further details, 14, Lower Grosvenor Place, 
London, S8.W.1. Telephone: ViCtoria 7531, 3501, 
8080, 9886 (15 lines) E107 Gc 





SECTION ROLLER BY 
ROBERTSON 


At present set up with 7 pairs of rollers 
Roll 


tor sale 
for forming angle sections 2}in. by 2}in 
centres adjustable up to 7jin 


Photo. 


shafts 24in. dia., 
Weight about 6 tons 

J. EDWARDS, LIMITED, 
389, EUSTON ROAD, LONDON, N.W.1i 


E8877 G 





“SAMUEL PLATT” 800 LB. MOTORISED 
FRICTION BOARD DROP HAMMER for sale 
Length of drop Sft. Between uprights I4in. Size of 
anvil I7in. by 31jin Electrical equipment for 
400 /440/3/50 Weight about 10 tons.—F. J 
EDWARDS LIMITED, 359, Euston Road, London, 
N.W.1, or 41, Water Street, Birmingham, 3. E8876 G 


FOR SALE 


600 


MODERN BLACKSTONE EPV DIESEL ENGINE 
DRIVEN ALTERNATOR SETS, 400/440 volts, 
3-phase, 50 cycles, each mounted on baseplate 
and direct coupled. With standard ancillaries, 
starting equipment and switchgear. 

230kVA., 600 r.p.m., comprising 280 h.p., 7-cylinder 
type EPV. 7, en driving alternator by BRITISH 
THOMSON HOUSTON. 

187 SkKVA., 500 r.p.m., 
cylinder, "type EPV.8 e 
ELECTRIC CONSTRUCTIO 

169kVA., 600 r.p.m., comprising 270 h.p., 6-cylinder, 
type EPV. 6 engine, driving alternator by BRUSH 
ELECTRICAL. 

168-75kVA., 600 r.p.m., comprising 200 h.p 
$-cylinder, type EPV.5 engine, driving alternator S$ 
CROMPTON PARKINSON. 

—— 500 r.p.m., comprising 200 h.p., 6-cylinder, 

pe EPV.6 engine, driving alternator by ELEC- 
TRIC CONSTRUCTION CO. 
oo 500 r.p.m., comprising 168 h.p., 5-cylinder, 
type EPV.5 engine, some alternator by CROMP- 
TON PARKINSON 

147kVA., 500 r.p.m., comprising 225 h.p., 5cylinder, 
type EPV.5 en ine, driving alternator by METRO- 
POLITAN-VICKERS. 

94kVA., 600 r.p.m., comprising 120 h.p., 3-cylinder, 
type EPV.3 engine, driving alternator by LAUR- 
ENCE SCOTT. 

Three 93-8kVA.. 600 r.p.m., comprising 120 h.p., 
3-cylinder, type EPV.3 engines, driving alternators 
by ELECTRIC CONSTRUCTION 


GEORGE COHEN, 


SONS AND CO., LTD., 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070). 
STANNINGLEY, NR. LEEDS. 
(Pudsey 2241) 


270 h.p., 8- 
ne, driving alternator by 


E204 G 





MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 
SACKVILLE STREET, MANCHESTER, |! 


FOR SALE 


(1) ONE Cochran Sinuflo “ Kirke’’ BOILER 
Gas-fired, 160 Ib. sq. in., w.p., 4000 Ibs. per 
hr. New 1954. 
ONE PAIR Duplex “ Weir” RECIPROCAT- 
ING (STEAM) FEED PUMPS for above. 
New 1957. 
(3) ONE Radiovisor Industrial SMOKE DENSITY 
INDICATOR. 
(4) ONE CO, RECORDER, range 0/20 per cent. 
Items 3 and 4 in one cabinet. 
Further particulars and permission to view may 
be obtained from The Chief Engineer and Works 
Superintendent. E8797 G 
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Feb. 12, 


FOR SALE 


HIGH CLASS POWER PLANT FOR Dis- 
POSAL comprising :— 
2000k W Metropolitan-Vickers TURBO-ALTER- 
NATOR SET, pass out Turbine 250 Ibs. pressure, 
pass-out 30 Ibs., coupled through reduction gear- 
box to Alternator, 440 volts, 3-phase, 50 cycles, 
1000 r.p.m.. ase ag | plant and control gear. 
1000kW  Metropolitan-Vickers TURBO-ALTER- 

NATOR SET similar to above. 

Battery of TWO Brick set ECONOMIC BOILERS 
by Daniel Ad _ LOft. by 15ft. 6in. 
jong. with H m Mechanical Stokers, 
Green’s Economiser of 480 tubes, LD. Fan, 
Superheaters and 3 Weir Pumps, Working pres- 








sure 26Sitbs. per square inch; superheated 
a deg. Fah., total capacity 25,000 Ibs. per 
our 
BOX No. E8382. ** The Engineer.” o 
FOR SALE 


OLIVETTI R.4 132in. by 48in 
HYDRAULIC PRODUCTION 


CYLINDRICAL GRINDING MACHINES 


Admit 53in. between centres; work-head 
swivels 45 deg. (new). 
F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
EUSton 4681 and 3771 


E8808 G 
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ELECTRIC OVERHEAD TRAVELLING CRANES 
MODERN DESIGN HEAVY DUTY TYPE 
CAB CONTROL, SUPPLY 400/440-3-50 
5-ton capacity, 55ft. 3in. span, by CRAVEN 

BROS. Hoisting 60 f.p.m., cross travel 
100 f.p.m., long. travel 100 f.p.m. Lift 
25ft. (TWO AVAILABLE.) 
$-ton capacity, 47ft. lin. span, by CRAVEN 
BROS. Hoisting 60 f.p.m., cross travel 
a= 4 f.p.m., long. travel 100 f.p.m. Lift 


S-ton capacity, 48ft. span, by ANDER- 
SON-GRICE. Hoisting 50 f.p.m., cross 
travel 100 f.p.m., long. travel 300 f.p.m. 
Lift 26ft. (TWO AVAILABLE.) 

5-ton capacity, 58ft. 3in., by SIR WILLIAM 

RROL. Hoisting 35 f.p.m., cross travel 
100 f.p.m., long. travel 250 f.p.m. Lift 
32ft. 6in. 


GEORGE COHEN 
SONS AND CO. LTD 


600, Wood Lane, London, W.12 
Tel.: Shepherds Bush 2070. 
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19690 THE ENGINEER 
FOR SALE 





HYDRAULIC PRESSES 
FOR ALL DUTIES 


Our Current Stock includes the following : 
5340 ton Up-Stroking PRESS, 8ft. by 5ft., with 


Pump Unit. 


3000 ton Down-Stroke PRESS, 10ft. 6in. by 8ft. 
2000 ton Multi-Daylight PRESS, eae S 6ft. by 4ft. 
475 ton FLANG b 


G PRESS, ta 
REED BROTHERS an. LTD., 
Replant W: 
Woolwich Industral Estate, 


LONDON, 5S.E.18. 
Telephone : Woolwich 7611/6. 
E8383 ao 








BUNKER CLAMSHELL GATES 
LEVER OR AIR OPERATED 

ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD., 
BELVEDERE, KENT 
Ring ERITH 34223 & 
35751 E170 o 
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THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD. 








SKILLED MEN 


= 











VACANCIES 
FOR 


DRIVERS 


DRAUGHTSMEN 
MILLWRIGHTS 


PLUMBERS & 
PIPE FITTERS 


SAW DOCTORS 
WELDERS 
in 
THE ROYAL 
ENGINEERS 


(FIELD) 





BOILER MAKERS 
CRANE DRIVERS 


(STORE HANDLING EQUIPMENT) 


FITTERS (PLANT) 








RE you in a skilled trade? Then you can 
probably add a tidy sum to your income 
by joining the Army Emergency Reserve. For 
one thing, you get pay and allowances at full 
Regular Army rates whilst in camp. And the 
more your skill is worth in civilian life, the 
higher your Army trade pay will be. Better | 
still, you also get £9-£25 bonus tax-free. 
For this you just spend 14 days a yearata | 
camp, working on your own speciality. And 
money’s not the only profit you get from that. 
You get a grand refresher course, giving you | 
a lot of new ideas, and putting yourightin | 
touch with the latest Army developments. | 
} 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


Up to £25 tax-free Bonus plus first-rate 
wages for two weeks of your time 


same interests as yourself. Don’t miss this 
chance! Send off the coupon now to: 


H.Q. Training Brigade R.E., Queens Avenue, 
anernen, Hants. 


POST THIS OFF RIGHT AWAY! 


Please send me—without obdligation—the illustra- 
ted booklet telling all about the Army Emergency 
Reserve. 


NAME 


ADDRESS 


And you get a welcome break from the usual 
routine, with sports, gamesandagreatsocial | 
life. For the place is full of people with the |. 


Tel: Aldershot 380. 














Enter No. 1261 on reply card 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS. = Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib ; 84-ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel/ 
Electric, solids ; 1945; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—20/6-ton Vaughan 42ft. 
3in. span, cab type (6); 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Booth, 37ft. span, 400/3/50; 
15-ton Morris, 35ft. span, hand-operated ; 
10-ton Morris, 48ft. span, 36ft. lift ; 10-ton 
Vaughan, 23ft. 6in. span, 400/3/50 ; 10-ton 
Vaughan, 21ft. span, 44ft. lift; Wharton 74-ton, 
25ft. span, 400/3/50 ; 5-ton Henderson, 24ft. 7in. 
span, 1946 5-ton Morris, 58ft. span, hand- 
operated ; 5-ton Royce, 2-motor crab, 440/3/50 ; 
5-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 
2 . dc. (3); 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in. span, 2-motor ; majority of the above 


are unused. , 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth, hand, 
30ft. jib ; 5-ton Wilson, electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.-—18-ton Brownhoist, steam, 5Oft. 
jib ; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; 
sion ; 5-ton Smith, 
Sheldon, 50ft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
a. 1941 ; ~~ 3 miles track, 24in. gauge, 

gies, Turnouts, &c 
STE PIPING. —50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 
1000. ‘12in. seamiess ; 500ft., i4in. seamless : 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; 50Oft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

“AST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Heenan & Frowde Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. 
by din.; Berry Bending Rolls, 7ft. by din. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, gin 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40 kVA. Sciaky Spot Welding 
Machine; Berry Guillotine, capacity 4ft. by 
lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke. up tc 8in. capacity ; Sedgwick 6ft. 
by jin. Folding Machine; Rushworth Plate 
Guillotine 4ft. by 4in. ; Bliss 70-ton power press. 

SLING ENGINEERING WORKS 


COLEFORD, GLOS. 
"Phone : Coleford 2271/2. 


600 


TWO MODERN WEIR Turbo Feed Pumps, 
15,000 g.p.h., 380 p.s.i. pressure. Turbine designed 
for use with steam at 325 p.s.i., 760 deg. Fah., 
Sib. back pressure. Excellent condition, prompt 
despatch. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070. 


SOft. jib (2) ; 5-ton Cowans 


E106 G 
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HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic oe gy me nen Fittings, New 
and Second-hand. lete installations. 

All kinds of Hydracke uipment in Stock. 
THOMPSON AND SON y rm LTD., 
Cuba Street, a London, E.14. 

‘East 844/5. Ellta 





STEEL FRAMED BUILDINGS FOR SALE, 
8ft. to 400ft. clear width, as Workshop, Storage, 
Hahgar Buildings, &c.—Please write details of 
requirements ; Bellman MHangars, Ltd., Hobart 
House, Grosvenor Place, London, S.W.1!. E176 G 


NISSEN TYPE HUTS for sale. pgs | despatch 
of 16ft., 24ft., and 30ft. wide huts ; also “ Romney” 
Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 9Ift. wide. buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexieyheath, Kent. (Tel.: Bexleyheath an 
re) 


5-ton Grafton, 35ft. jib, diesel conver- | 





1960 
AUCTIONEERS & VALUERS 


RSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 
Sites, London 


HENRY BUTCHER 
AND CO 


Auctioneers, Valuers 
and Surveyors 


Telephone : 
Monarch 3422 (8 lines) 





Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 





VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 











FOR SALE 
4-ton Jones Super 44 Mobile Crane, Ruston Diesel, 
on pneumatics. 
6-ton Ransomes and Rapier Super Pet./Elec. Mobile 
Crane (diesel conversion available). 
44 cu. yd. Aveling-Barford Diesel-driven Dumpe 
Murex 300/400 amp. Welding Set powered by Perkins 
P4 diesel engine. 


WILLIAM G. SEARCH, LTD., 
WHITEHALL aap, a 12. 
Tel.: 639081 (10 lines). 
SEARCH {LIVERPOOL) LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 3361 (s lines). Esss 
1a 


AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


£. L. JUDSON, F.R.1.C.S., F.A.1. 

E&. BEDDARD, A.1.MBCH.E., F.A.L.P.A. 
M. $. CHEAVIN, F.A.1. 

G. EB. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


' 
9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





AUCTIONEERS & VALUERS 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON, E.C.3. 
Telephone : ROYAL 4861 








Miscellaneous stores, 
including : 


February 18 


Tyres and tubes ; 
tarpaulins ; 
motors ; 
chairs ; clothing ; 
Vehicles and miscel- 
laneous stores. 


February 25 


March 8-10 


March 15 


March 15-18 Vehicles, earth mov- 
ing and lifting equip- 
ment. 


Vehicles and miscel- 
laneous stores. 


March 22-23 


Ayrshire. 





a. 


By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location 
M.O.A. —— Depot. 
Rotherwas, 


petrol driven auto trucks ; 
M.T. spares and equipment ; 
electrical equipment ; 
blankets ; 


M.O.A. Storage Depot, 
Bo ford, Nr. 
Kilmarnock, Ayrshire. 


M.O.A. Stora 
Brier. 


ham Town Hail, 


M.O.A. Stor 
a ‘genni, Woah 


Central Ordnance Depot, SIMMO 
Didcot, Berks, 


M.O.A. Storage Depot, 
Ruddington, Notts, 


Central Ordnance Depot, 
Bicester, Oxon. 


Application for catalogues, available 14 days prior to date of sale, should be made only to the 
auctioneers shown above (price of catalogue Is. Od. P.O. only). 
SALE BY TENDER 
Two OLEUM plants, each with a capacity of 70,000 Ib. of SO, per day from crude sulphur as 
22 per cent. Oleum, together with auxiliary plant, to be sold as separate lots. 


Tenders must be submitted by 10th March, 1960. 


Application for Tender Forms should be made to War Office, Directorate of Disposals, ». ». 
First Avenue House, High Holborn, London, W.C.1. 


Auctioneers 
RUSSELL, BALDWIN 
& BRIGHT, LTD. (Dept. 
L), 20, King Street, 

Hereford. 

(Tel.: 4366.) 
chain blocks ; metal binning ; 
electric induction and other 
wire ; cable ; furniture, including stacking 
mattresses ; curtains, etc. 

DIXON & WALLACE, 
LTD. > . L), Bank 
— a Street, 


w, E.1. 
(Tel.: ‘eee 2447/9.) 


J. H. NORRIS & SON, 
Dept. L), 9, Albert 

uare, Manchester, 2. 
(Tel.: Blackfriars 8373.) 


. Hurl 


Denct, 

Nr. iddlew: 

. (Sales at Cheet- 
Man- 
chester 8.) 


FULLER, RSEY, 
SONS & CASSELL 
(Dept. L), 10. Lioyd’s 
Avenue, London, E.C.3. 
(Tel.: Royal 4861.) 


NS & SONS 

ery L), 12, Station 
Reading, Berks. 
(Tel.: 54025.) 


va WALTON & 
HANSO’ (Dept. L), 
Byard lh Bridlesmith 
Gate, Nottingham. 
(Tel.: 54272.) 
MIDLAND MARTS, 
LTD. (Dept. L), Market 
Square, Bicester, Oxon. 
(Tel.: 73.) 


oolwich, 
S.E.18. 


Location : Girvan, 

















| FOR SALE | 





IMMEDIATE SALE, near Kilmarnock. Two 
PENMAN ECONOMIC BOILERS, around 10,000 
Ib. evaporation each, 160 Ib. pressure, with Hodgkin- 
son Stokers, Economiser, pumps, grit and ash plant. 
Installed Government factory. Bargain price, 
£4000 where fixed. 


FRED WATKINS (ENGINEERING) LTD. 


COLEFORD, GLOS. 
E179 G 





STEEL FRAMED BUILDING, 220f. long by 
120ft. span ( . Spans) by 14ft. high to eaves ; 
sliding doors each end ; roof lights, &c. 1 span 
fitted with — a ote. 

Ditto Building 140ft. long by 120ft. span by 14ft. 


to eaves. 
F. BURRILL & CO., 
Cathedral Road, 


235a, 
Tel.: 26100, £8780 a 








FOR SALE 


FOR SALE 


Simplified Head Gisholt CAPSTAN 
39-500 revs., feed range 
440/3/50, complete with 
and isolation switch and 


fuses. 

ONE No. 4 Ram type Head Gisholt yon ge 
TURRET, some olage 39-73 revs., feed + 
-005--055, peeraise, M.E.M. charter 
and peiatlon some switch 

Both of these wae ee will — ve some turret 

ONE Archdale Horizontal MILLING MACHIN 
table size 40in. aa aoe soe & Wevame of Zien, 
by feeds variable — in. to 10in. and 

to 650 r.p horsepower of 

this machine ie 3, and it is fitted par gt sen 
starter complete with isolator and belt-dri 


i my oo S.A.S., W. Tank & Pum 

y to ri ., Wayne 

> td., Western Road, Bracknell, Berks. Tele- 
Bracknell 1600. E8824 a 











ONE No. 4 


phone No. 
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GET THE BIG SHOVEL! 














The 3 cubic yard 
INTERNATIONAL 








INTERMATIONAL 
HARVESTER 





QD COO 








AND it’s available with that very versatile International Drott 
4-in-1 bucket .. . four big-capacity tools available at the flick of 
a lever: Bulldozer, Carry-Type Scraper, Shovel and Clamshell. 


It will pay you to have one of these big British shovels, especially 
where there’s a tight schedule to be met. You’ll be glad of it for 
two big reasons. First, it incorporates all the proven Drott 


pioneered features which have established the name as number 
one in the loader industry. The new shovel also incorporates 
extra refinements, such as adjustable automatic kick-out and 


There’s another exclusive advantage with a 4-in-l1—controlled 
bottom-dumping that lets you place the 3 cubic yard load more 
gently in light-duty trucks. 


a pin-mounted loader frame. 

Your second reason for being glad you’ve got this unit? This 
big Drott is teamed with the International BTD-20 with its six- 
speed full-reverse transmission that boosts production on any 
shuttle job. It’s at work in seconds with real push-button 
starting, and the Rolls-Royce direct-injection engine is a real 
fuel-miser! 

Your International Construction Equipment Dealer will be 
glad to tell you more about this equipment. Why not call him? 


International 


CONSTRUCTION EQUIPMENT 
FINEST ON TYRES AND TRACKS 












CONSTRUCTION EQUIPMENT DEALERS IN GT. BRITAIN AND N.IRELAND 


JAMES BOWEN & SONS LTD 


EDINBURGH, GLASGOW AND ABERDEEN 


R. CRIPPS & CO LTD 
NOTTINGHAM, MANCHESTER AND SHILDON 


SAVILLE (TRACTORS) LTD 
LONDON STRATFORD-ON-AVON, CARDIFF AND BELFAST 


WESTERN CONTRACTORS SERVICES LTD 
BRISTOL 





— 





INTERNATIONAL 
HARVESTER 















INTERNATIONAL HARVESTER COMPANY OF GREAT GRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON E&C1 


Enter No. 1281 on reply card 
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Repeat orders for large batches of our Air 
Compressors are regular 
exacting customers (Apart from wholesalers). 
The reason is easy to find. 
always been to produce something of sound 
design and make it so well that we could 
give Ten Years Guarantee at no greater cost 
to ourselves than would be involved in 
to complaints and servicing an 
article of lesser worth. We have been very 
Receiver mounted sets 
are made up to 35 cub.ft.min. piston dis- 
placement for auto-stop-start or continuous 


attendin 


successful in this aim. 


TRADE 


: received from 


AERASPRAY Air 


MARK 


Compressors 


Our aim has 


running and pressures up to 200 Ibs. per sq in. 
@ New Catalogue Giladly sent on Request 





AERASPRAY ASSOCIATED LIMITED 
Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Acwmotien Equipment. 
82, VICTORIA STREET, LONDON, S.W.1, Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
Representatives at Glasgow, throughout Britain and the world 
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* Complete fan units...impellers and casings... 
For impellers only...or special casings where equip- 
ment cannot accommodate standard casings— 

AIRSCREW Can supply them all from their 


Lightweight Centrifugal range! 

IGHT WEIGHT Simple in design, these lightweight fans are LE 
extremely robust and possess the minimum of 
corrosion problems. They are also aerodyn- 
amically clean, ensuring quiet operation and 

® relatively high efficiency. The range consists of 

Centrifugal six diameters (6”to 11”inc.), with three widths 
for each diameter, and can be offered as double 


inlet double width as well as single inlet 
single width. 





Fans and 


* 

Ideally suited for Oil Burning, Air 
Conditioning, Domestic & Indust- 
rial Air Heating and Mobile 
Ventilation equipment. 


Impellers... 





tak to. Airscrew first 


Please write for details to: ; 





Manufacturers of all types of Axial Flow, Centrifugal, Aircraft and 
Cooling Tower Fans. 


THE AIRSCREW COMPANY & JICWOOD LIMITED 


WEYBRIDGE - SURREY - TEL: WEYBRIDGE 2242/7 
W.P.S. 93 
Enter No. 1301 on renlv card 
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here is a man on his way to 
solving his partitioning problems with 


Weldmesh 


Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers 


B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.! 


Mew 968 
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WORM GEAR UNITS 


Supplied to meet the exacting demands 





of modern industry. One of the features 
of our standard type worm gear unit, 
illustrated, is the cooling fins cast integral 


on the underside of the case. 





MOSS GEAR CO. LTD. 
CROWN WORKS, TYBURN, 
BIRMINGHAM, 24 


Telephone : Erdington 1661-6 
Telegrams: ‘ Mosgear, Birmingham.’ 
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